
 

 

 

 

aandreoli
Text Box









WATERVILLE FIRE DISTRICT 1
SUBSURFACE VOC 
INVESTIGATION REPORT 
FEBRUARY 2014





Prepared for:
VTANR/DEC
Waste Management 
and Prevention Division
1 National Live Drive  Davis 1
Montpelier, VT 05620-3704
Attn: Lynda Provencher



Project No. 08-221182.00
February 2014




Prepared by:
ECS
1 Elm Street, Suite 3
Waterbury, VT 05676
tel: 802-241-4131
www.ecsconsult.com







EXECUTIVE SUMMARY 

i 

This report summarizes the findings of an area-wide subsurface investigation and distribution system 

sampling event to determine the source of volatile organic compounds (VOCs) identified in the 

Waterville Fire District 1 water system (WSID #5169) in Waterville, VT (Figure 1).  The work was 

completed in accordance with ECS’ 11 December 2013 work plan and performed under the Site 

Investigation Contract with the Vermont Department of Environmental Conservation (VT DEC) and with 

cooperation from the Drinking Water and Groundwater Protection Division (DWGPD).   

 

The Waterville Fire District 1 is a community water system with 48 service connections in the downtown 

historic district of Waterville, which is supplied by two springs.  The distribution system provides water 

to mostly residential and some commercial/community buildings, including the Town Hall, Waterville 

Market, Waterville Union Church, and the Waterville Garage.  Prior to ECS involvement, the tenants at 

814 Route 109 reported a fuel oil odor to the water.  A water sample collected by the water system 

operator from an inside faucet at 814 Route 109 on September 26, 2013 confirmed the presence of VOCs 

in the water.   

 

On 14 November 2013, ECS collected distribution system samples from 16 locations, including the 

source (untreated water at the well house) and hydrant at the end of the distribution system on Rt. 109.  

Benzene was detected at 619 Rt. 109 at a concentration of 3.07 micrograms per liter (µg/L), which is 

above the Vermont Health Advisory of 1.0 µg/L.  Ortho-chlorotoluene (2-) and/or para-chlorotoluene (4-) 

were detected at five locations at concentrations below the Vermont Groundwater Enforcement 

Standards (VGES).   ECS conducted a windshield survey and visual inspection from public right-of-way 

areas to identify potential sources of contamination (PSOCs). At the conclusion of the November 2013 

VOC investigation, the following PSOCs were identified: 

 

A.  Town Garage space behind 814/812 Route 109 

B.  Waterville Garage, 634 Rt. 109 (SMS Site # 92-1315) 

C.  619 Route 109 – Potential gasoline filling station at adjacent structure south 

D.  598 Route 109 – Potential gasoline filling station  

E.  Waterville Market – Potential gasoline filling station 

F.  793 Rt. 109 – Former mill and store with potential gasoline station 

G.  Historical land use on Fox Hill Road, historical lumber yard with debris observed over the bank. 

 

A subsurface investigation was recommended to determine the source of contamination along the water 

distribution line, located at an approximate depth of six feet below ground surface (bgs).  Soil borings 

were installed along the old and new water distribution lines within the right-of-way of Route 109 to a 

maximum depth of 15 feet.  This scope of work did not include defining the vertical limits and/or full 

extent of contamination from identified PSOCs.  ECS’s findings are summarized as follows: 

 

 Hager-Richter Geoscience, Inc. (H-R) conducted a geophysical survey to locate old and new 

water lines and possible underground storage tanks (USTs) at locations at selected PSOCs.  A 

possible UST was located southeast of the white barn at 619 Route 109.   

 

 Research at the Town Clerks office confirmed the presence of USTs at 619 Route 109 as listed in 

a 1938 deed as property of the Gulf Oil Corporation.  ECS has only acquired anecdotal evidence 

of gasoline fueling at 598 Route 109.   

 

 Gasoline USTs were present at the Waterville Garage (634 Route 109) from 1970 through 1992.  

USTs were found to be leaking; however, no overburden groundwater was detected above 

bedrock in the vicinity of the former tanks in one soil boring (Griffin, 1994).  Historical floor 
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drain discharges south of the Waterville Garage are another potential source of VOCs in the 

contaminated area. 

 

 ECS supervised the completion of 21 soil borings and screened soil samples using a 

photoionization detector (PID) to determine the location of contaminants along the water system 

distribution lines north of approximately 570 Route 109. Soil borings were advanced to a 

maximum depth of approximately 15 feet. 

  

 Surficial soils to approximately five feet bgs generally consisted of sand and silt with coarse sand 

and gravel.  Soils from five to fifteen feet bgs consisted of fine sand and silt lenses.  Soils were 

moist, especially noted at silty lenses, but evidence of the surficial groundwater table was not 

observed; however, soil borings were not advanced beyond 15 feet bgs. 

 

 Elevated PID readings (> 200 parts per million or ppm) were obtained from soil samples 

collected from nine soil borings.  The highest PID reading was 703 ppm, which was detected in a 

soil sample located north of 619 Route 109.  The highest PID readings in all nine borings were 

between approximately 4 and 10 feet bgs.  PID readings in all soil borings north of the Waterville 

Garage property were at background concentrations (0.1 to 0.0 ppm). 

 

 Two soil samples were collected from borings at 598 Route 109 (SB-1) and 619 Route 109 (SB-

6).  VOCs were detected in both soil samples at concentrations above the Regional Screening 

Level (RSL) for residential soils.  Ethylbenzene concentrations exceeded the RSL for industrial 

soils at SB-6. TPH concentrations exceeded the Vermont Soil Screening Value for industrial 

soils of 1,000 milligrams per kilogram (mg/kg).  ECS subcontractor laboratory, Spectrum 

Analytical, Inc., reviewed the data and provided a professional opinion that the samples appeared 

to be representative of weathered gasoline. 

 

 ECS collected water distribution system samples from seven locations along Route 109.  Ortho-

chlorotoluene (2-) and para-chlorotoluene (4-) were detected at 619 Route 109 at concentrations 

of 13.2 micrograms per liter (µg/L) and 5.03 µg/L, respectively, which are below the Vermont 

Groundwater Enforcement Standards (VGES) of 100 µg/L.  No VOCs were detected at the other 

sampled locations. 

 

 VOCs are likely entering the Waterville Fire District 1 water distribution system between 598 

Route 109 and 634 Route 109 with elevated PID readings on both sides of Route 109.  PSOCs 

include the Waterville Garage, an active automotive maintenance facility and former gasoline 

station, and historical gasoline fueling at 619 Route 109 and 598 Route 109.  Utilities lines are 

common preferential pathways for contaminant migration, due to the disturbed sandy soil 

typically surrounding underground lines.   

 

ECS recommends the following: 

 

1. Excavation of vulnerable water line connection areas: (a) the curb stop for 619 Route 109 on the 

west side of Route 109 and (b) the junction with multiple connections on the east side of Route 

109 between the Waterville Garage and 600 Route 109.  A turbo vactor can safely expose the 

water connections and remove surrounding contaminated soils for proper disposal.   

 

2. Make repairs to connections as necessary and protect vulnerable components from known 

contaminated soils.  The water system can work with the DWGPD on appropriate safeguards, 
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such as secondary containment, bentonite lining within excavation, or concrete manhole. After 

repairs are made, resampling at previous VOC-impacted locations is recommended. 
 

3. Remove the probable UST from 619 Route 109 and conduct a site investigation in the location of 

the UST and former dispenser island.  This would include a soil and groundwater investigation, 

sensitive receptor survey and vapor intrusion survey.  A determination should be made into the 

responsible party given the deed reference to Gulf Oil Corporation. 
 

4. Additional investigation is warranted at the Waterville Garage property (634 Route 109).  

Gasoline contamination west of the building and possibly extending west under Route 109 may 

be the result of contamination from the former USTs or floor drain discharges south of the 

building.  Preferential pathways along utility corridors (old and new water lines) should be 

considered in this investigation. 

 

5. Based on the PID readings in soil borings at 598 Route 109, it appears that the contamination 

noted in this location (SB-1, SB-2, and SB-22) is elevated at the approximate depth of the water 

lines (both old and new) and then decreases.  Additional soil borings are recommended in this 

area to delineate the vertical and horizontal extent of contamination; however, preferential flow 

along the utility corridors from the Waterville Garage property is possible.     
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1.0 INTRODUCTION 

 
This report summarizes the findings of an area-wide subsurface investigation and distribution system 

sampling event to determine the source of volatile organic compounds (VOCs) identified in the 

Waterville Fire District 1 water system (WSID #5169) in Waterville, VT (Figure 1).  The work was 

completed in accordance with ECS’ 11 December 2013 work plan and performed under the Site 

Investigation Contract with the Vermont Department of Environmental Conservation (VT DEC) and with 

cooperation from the Drinking Water and Groundwater Protection Division (DWGPD).  The scope of 

work included:  

 

 A review of historical maps and land records for selected properties, 

 Geophysical location of USTs, old and new water lines, and potential floor drain discharge lines, 

 Soil borings along the northern end of the distribution line, to identify contamination associated 

with potential sources of contamination (PSOCs), and  

 Groundwater sampling at selected locations within the distribution system. 

 

The Waterville Fire District 1 is a community water system with 48 service connections in the downtown 

historic district of Waterville.  The distribution system provides water to mostly residential and some 

commercial/community buildings, including the Town Hall, Waterville Market, Waterville Union 

Church, and the Waterville Garage.  Buildings within the distribution system have private septic systems 

and heat with fuel oil, kerosene, or propane.   

 

According to the June 2013 Operating Permit, water is provided by two springs.  The water is treated for 

corrosion control with soda ash and disinfected with chlorine.  The treated water flows via gravity to a 2-

cell concrete storage tank with a combined storage of 9,000 gallons and then into the distribution system 

through high density polyethylene (HDPE) piping.  It is our understanding that the HDPE lines replaced 

the former water distribution system approximately seven years ago.  ECS received proposed engineering 

plans for review (dated June 29, 2005) and updated as-built plans of the area of interest from Green 

Mountain Engineering.  The HDPE lines are approximately six feet below ground surface (bgs) 

throughout the distribution system. 
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2.0 SITE HISTORY 

 

Prior to ECS involvement, the tenants at 814 Route 109 reported a fuel oil odor emanating from the 

water.  A water sample collected by the water system operator on September 26, 2013 confirmed the 

presence of VOCs in the water.  The water system operator observed that the property was also 

connected to a spring of unknown location.  A hydrant at the end of the distribution line was flushed for 

several days prior to resampling.  Two more water samples were collected from 600 and 793 Route 109.  

VOCs were detected at these locations on October 1, 2013 and lower VOC concentrations were detected 

on October 10, 2013.  The system has been flushing from the hydrant continuously since this time, under 

the direction of the DWGPD. 

 

On 14 November 2013, ECS collected distribution system samples from 16 locations, including the 

source (untreated water at the well house) and hydrant at the end of the distribution system on Rt. 109.  

Benzene was detected at 619 Rt. 109 at a concentration of 3.07 micrograms per liter (µg/L), which is 

above the Vermont Health Advisory of 1.0 µg/L.  Ortho-chlorotoluene (2-) and/or para-chlorotoluene (4-) 

were detected at five locations at concentrations below the Vermont Groundwater Enforcement 

Standards (VGES). ECS did not do extensive research on chlorotoluenes, however, literature reviewed 

by ECS indicated they are organic solvents produced as herbicide carriers, textile dye carriers, general 

solvents, paint strippers, and general cleaners.  Sample results are summarized on Table 1. 

 

ECS submitted the hydrant sample for analysis of total petroleum hydrocarbons (TPH) with fuel 

identification for EPA Method 8100.  No petroleum compounds were detected in this sample; therefore, 

the results are non-detect.  A sample collected from 756 Rt. 109 was placed on hold with the lab and was 

submitted for analysis due to VOC detections.  Concentrations were too low for TPH or fuel 

identification on this sample. 

 

ECS conducted a windshield survey and visual inspection from public right-of-way areas to identify 

PSOCs. At the conclusion of the November 2013 VOC investigation, the following PSOCs were 

identified: 

 

A.  Town Garage space behind 814/812 Route 109 

B.  Waterville Garage, 634 Rt. 109 (SMS Site # 92-1315) 

C.  619 Route 109 – Potential gasoline filling station at adjacent structure south 

D.  598 Route 109 – Potential gasoline filling station  

E.  Waterville Market – Potential gasoline filling station 

F.  793 Rt. 109 – Former mill and store with potential gasoline station 

G.  Historical land use on Fox Hill Road, historical lumber yard with debris observed over the bank. 

 

A subsurface investigation along the water distribution lines was recommended to evaluate several 

PSOCs identified in the initial report. 
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3.0 INVESTIGATIVE PROCEDURES AND RESULTS 
 
3.1 RECORDS REVIEW 

 

On 19 December 2013, ECS reviewed records from the Town Clerks Office for the following properties 

for additional information regarding identified PSOCs.  Sanborn Fire Insurance (Sanborn) map coverage 

was requested from EDR, a database search company.  Initially, no coverage was issued; however, they 

were able to find the undated Sanborn map previously reviewed by ECS at the University of Vermont 

Special Collections library.  A copy of this coverage is provided in Appendix A.  A summary of ECS’ 

findings are as follows: 

 

619 Route 109  

The structure south and adjacent to the residence at 619 Route 109 was reportedly a gasoline filling 

station in the past.  The structure appears to be currently used as storage and garage space, as there are 

some mower parts stored outside of the structure.  The undated Sanborn maps show the house as a 

dwelling (designated with a D) and the structure south as a stable (designated with a large X through the 

structure).  The 1878 Beers Atlas shows a “Sash Factory” in the vicinity of this property and north, 

between the North Branch of the Lamoille River and Route 109. 

 

According to the deeds recorded in the Town Clerks office, this property is currently owned by Mark and 

Jennifer Davis, who purchased the property in 2011 from Steven C. and Susan K. Davis.  Deed 

references show that Kenneth and Emma Davis purchased the property in 1938 from E.G. and Marie 

Bassett.  The 1938 deed references the parcel, Shattuck Stevens water system, and presence of gasoline 

pumps/underground tanks, with the following reference (Book 9, Page 62): 

 

It is understood that this in no way conveys the two gasoline pumps and underground tanks and sign pole 

which are the property of the Gulf Oil Corporation.   

 

Mr. Bruce Davis recalls the gasoline station at this property as a Gulf Station, located between the house 

and the structure.   

 

598 Route 109 

According to two local residents, this property was reportedly a gasoline filling station in the past.  Town 

Records indicated that the property is currently owned by Lee Allen and Karen Iola Gray and utilized as 

apartment housing (3 units).  Lee Allen Gray purchased the property in 1978 from Richard J. and Diane 

J. Reen.  The deed reference describes a (2) apartment house, barn and lot.  The undated Sanborn maps 

show the building as a dwelling with stable and outbuilding.  The 1878 Beers Atlas Map shows the 

property as containing the Wilbur Store and Post Office.  Deed references reviewed by ECS did not 

mention gasoline tanks or dispensers.  Mr. Gray was unaware of the property being used as a store or 

gasoline filling station in the past.   

 

Waterville Garage, 634 Rt. 109 (SMS Site # 92-1315) 

The Waterville Garage is a Closed Vermont hazardous waste site (VT DEC site #92-1315) that received 

Sites Management Activity Completed (SMAC) designation on October 21, 2010.  On October 14, 1992, 

two gasoline USTs were removed from the site with capacities of 2,000 gallons and 1,000 gallons.  

Contaminated soil was detected in the UST excavation and 27 cubic yards of soil was removed and 

stockpiled onsite.  The VT DEC requested additional investigation and Griffin International installed a 

soil boring in the vicinity of the former UST excavation on February 16, 1994.  Contamination was 

detected in this boring to 29 feet below grade when the boring met refusal on suspected bedrock.  No 
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groundwater was encountered in the boring; therefore, no monitoring well was installed.  Stockpiled soils 

were screened and remained polyencapsulated onsite.  The North Branch of the Lamoille River was 

identified as a sensitive receptor, as two groundwater seeps were observed and characterized as having 

gasoline-related compounds emanating from the bank in 1994 and 1998.  A report of old metal car parts 

and metal debris discarded along the bank, overgrown with vegetation, was reported during these 

investigations as a result of suspected garage dumping.  Subsequent work performed by the Verterre 

Group resulted in the thin-spreading of the soil stockpile in November 2006.  Water samples were 

collected from two seeps on the bank of the North Branch of the Lamoille River and no VOCs were 

detected in these samples.  The VT DEC issued the Sites Management Activities Completed (SMAC) 

letter in 2010. 

 

According to the deed records, this property was conveyed to Kenneth L and Emma M. Davis from the 

Town of Waterville in 1988.  Reference to the parcel (Parcel 3) being utilized by Bruce Davis as an 

automotive repair and service business is made in a 2011 transaction between Steven C. and Susan K. 

Davis and Mark S. and Jennifer L. Davis.  The Waterville Garage was not depicted on the 1962 air photo, 

but was present on the 1978 series photo.   According to the Vermont Agency of Natural Resources 

database, the gasoline USTs were installed in 1970. 

 

The undated Sanborn maps show the building as a dwelling with an outbuilding.  The 1878 Beers Atlas 

Map shows the property with buildings owned by E.L. Mann.  According to the 1974 edition of Log 

Cabin Days, the current Waterville Garage may have been a blacksmith shop.   

 

3.2 GEOPHYSICAL SURVEY 

 

On 31 December 2013 and 8 January 2014, Hager-Richter Geoscience, Inc. (H-R) conducted a 

geophysical survey in the areas of concern (Area 1 designated by H-R in at 619 Rt. 109 and Area 2 

designated by H-R in front of 598 Rt. 109).  Methods were utilized to locate old and new water lines and 

possible USTs at locations described above.  The complete report is presented in Appendix B.  The 

report conclusions are as follows: 

 

 A possible UST was detected at the southern end of Area 1 (619 Route 109). 

 No USTs were detected in Area 2 (598 Route 109). 

 No other UST with: (1) electrical properties sufficiently contracting with the surrounding soils to 

produce EM anomalies, or (2) a capacity of 500 gallons or more was detected within the 

effective depth of penetration of the GPR signal (from 5 to 8 feet) in the surveyed area.  

 Several utilities interpreted to be storm drain lines, water lines, and water service connections, 

were detected in Areas 1 and 2. 

 The positions of water lines and service connections were determined and marked on the ground 

along a 1,200-foot section of Vermont Route 109. 

 

3.3 SOIL BORING / MONITORING WELL INSTALLATION 

 

On 10 January and 17 January 2014, ECS supervised the completion of 21 soil borings (SB-1 through 

SB-9 and SB-11 through SB-22) to determine the location of contaminants and possible contaminant 

sources along the water system distribution lines.  During this investigation, borings were advanced to a 

maximum depth of 15 feet with a Geoprobe® operated by Accuworx USA, Inc. (Accuworx).   

 

Surficial soils generally consisted of sand and silt with coarse sand and gravel at the surface (0-5’) and 

fine sand and silt lenses observed between 5 to15’.  Soils were moist, especially noted at silty lenses, but 
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evidence of the water table was not observed; however, soil borings were not advanced beyond 15 feet.   

 

Soil borings were backfilled with cuttings from each boring and compacted with a rock bar.  Clean #1 

silica filter sand was used to bring the borehole annulus to grade and cold patch was used to patch the 

road surface in accordance with VTrans permit general conditions. No contaminated soil cuttings were 

generated.   

 

On 23 January 2014, the soil borings were located with GPS relative to existing Site features by Lakeside 

Environmental Group, LLC (LEG) of Burlington, VT (Figure 1).  Old and new water lines are depicted 

on the site map based on a combination of water system engineering plans from Green Mountain 

Engineering and evidence gained through the geophysical survey.  Soil boring logs are presented in 

Appendix C. 

 

3.4 SOIL SCREENING RESULTS 

 

During the soil boring program, elevated PID readings (greater than 200 parts per million) were obtained 

from soil samples collected from SB-1, SB-2, SB-3, SB-6, SB-7, SB-8, SB-20, SB-21, and SB-22.  The 

highest PID reading was 703 ppm, which was recorded on a soil sample collected at approximately 6 feet 

bgs in SB-20, located north of the service line curb stop at 619 Route 109.  The highest PID readings in 

all these borings were between approximately 4 and 10 feet bgs.  The vertical extent of contamination at 

some of these soil borings was not defined, as the investigation focused on contamination in close 

proximity to the water distribution lines (~6 feet bgs).  PID readings greater than 25 ppm at the vertical 

extent of the boring (15 feet bgs) were detected at SB-3, SB-6, SB-7, SB-8, SB-20 and SB-21. 

 

PID readings ranging from 0.2 to 5.5 ppm were detected at SB-4, located upgradient of the probable UST 

at 619 Route 109.  PID readings of 0.1 ppm were detected at SB-9 between 0 and 6 feet bgs on the 

northern portion of the Waterville Garage parcel.  No visual or olfactory evidence of contamination was 

observed.  No PID readings above background (0.0 ppm) were detected in SB-11 through SB-19, all of 

which are located north of the Waterville Garage property. 

 

An ECS field scientist screened soil samples from discrete intervals in each soil boring for the possible 

presence of VOCs using a IonScience Tiger portable PID.  The PID was calibrated in the field with an 

isobutylene standard gas to a benzene reference.  Soil samples were placed into a polyethylene bag, 

which was then sealed, agitated, and allowed to equilibrate.  The PID probe was inserted into the 

headspace, and the highest reading was recorded.  PID screening results are included on the boring logs 

in Appendix C. 

 

3.5 SOIL SAMPLING AND ANALYSIS  

 

On 10 January 2014, ECS collected two soil samples for laboratory analysis of VOCs by EPA Method 

8021B, TPH by EPA Method 8100, and total lead.  One soil sample, designated SB-1, was collected from 

a soil boring west of 598 Route 109 at approximately seven feet bgs.  Another soil sample, designated 

SB-6, was collected from a soil boring northeast of the 619 Route 109 house at approximately 5 feet bgs.   

 

The soil samples were submitted under chain-of-custody in an ice-filled cooler to Spectrum Analytical, 

Inc. of Agawam, Massachusetts.  The State of Vermont has not established enforceable standards for 

soils; VT DEC currently evaluates soil data based on the U.S. EPA Regional Screening Level (RSL) for 

residential and industrial soils (November 2013) and the Vermont Department of Health values.   
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VOCs were detected in both soil samples at concentrations above the soil guidelines referenced above.  

Ethylbenzene concentrations exceeded the RSL for industrial soils at SB-6.  Benzene, Naphthalene, and 

1,2,4-TMB exceeded the RSLs for residential soils at SB-6.  Ethylbenzene, Naphthalene and 1,2,4-TMB 

exceeded RSLs for residential soils at SB-1.  Lead was detected at concentrations below residential 

RSLs.   

 

TPH concentrations were 5,970 milligrams per kilogram (mg/kg) at SB-1 and 3,670 mg/kg at SB-6, 

which exceed the Vermont Soil Screening Value for industrial soils of 1,000 mg/kg.  The fuel 

identification on both samples was listed as unidentified, but most closely resembled Ligroin.   

According to the laboratory, ligroin includes mineral spirits, petroleum naphtha, and varnish makers’ & 

painters’ (VM&P) naphtha.   

 

ECS requested a professional opinion from the laboratory forensics department at Spectrum Analytical, 

Inc. for the two soil samples.  According to Amine Dahmani, R&D Director, the two soil samples contain 

weathered gasoline and no other petroleum products.  The opinion letter and chromatograms are 

presented in Appendix D.  A summary table is presented in Table 2 and laboratory report forms are 

included in Appendix E. 

 

3.6 GROUNDWATER SAMPLING AND LABORATORY ANALYSIS 

 

On 23 January 2014, ECS collected distribution system samples from seven locations along Route 109, 

including -570, -598, -600, -619, -634, -738, and -793.  These locations were chosen based on previous 

VOC detections or at locations not previously sampled.   

 

Ortho-chlorotoluene (2-) and para-chlorotoluene (4-) were detected at 619 Route 109 at concentrations of 

13.2 micrograms per liter (µg/L) and 5.03 µg/L, respectively, which are below the Vermont Groundwater 

Enforcement Standards (VGES) of 100 µg/L.  No VOCs were detected at the other sampled locations.  

ECS did not do extensive research on chlorotoluenes, however, they are organic solvents produced as 

herbicide carriers, textile dye carriers, general solvents, paint strippers, and general cleaners.  Sample 

results are summarized on Table 1 and laboratory reports are presented in Appendix E. 

 

Water samples were collected from each location after flushing the faucet for approximately 5 to 10 

minutes prior to collecting a sample.  Due to the cold temperatures, the hydrant at the end of the line 

remained on for the sampling event to flush the water lines.  This may have contributed to lower VOC 

concentrations obtained during the sampling event, due to dilution. 

 

3.7 FLOOR DRAIN AND DISCHARGE EVALUATION – WATERVILLE GARAGE  

 

A limited evaluation of on-site drainages and discharges was conducted to determine if VOCs were being 

released from the Waterville Garage.  During the geophysical survey, H-R attempted to locate potential 

underground lines extending from the garage to the North Branch of the Lamoille River, running 

perpendicular to the water lines.  No evidence of floor drain discharge lines were detected during 

geophysical testing along the right-of-way of Route 109.  The geophysical survey did not extend onto the 

property to locate discharge lines around the building. 

 

According to the Mr. Bruce Davis, there are currently no floor drains in the garage.  Historically, floor 

drains were present in the garage prior to being filled with cement approximately 20 years ago.  He 

believes the floor drains discharged south of the building.  ECS did not observe active floor drains in the 
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garage during water sample collection; however, a thorough site inspection was not part of this scope of 

work (i.e. moving floor mats to view the floor). 

 

3.8 CONCEPTUAL SITE MODEL 

 

VOCs are likely entering the Waterville Fire District 1 water distribution system between 598 Rt. 109 

and 634 Rt. 109 with elevated PID readings on both sides of Route 109.  Results of water quality testing 

by ECS suggest that water with the highest VOC concentrations observed in the drinking water at 619 

Route 109.  VOC concentrations tend to decrease to the north from the possible point of entry around 

619 Route 109 and while the hydrant at the northern end of the line is continuously running.  Besides the 

Waterville Garage, an active automotive maintenance facility and former gasoline station, evidence 

suggests that gasoline fueling also occurred historically at both 619 Route 109 (adjacent structure to the 

south) and 598 Route 109.  These three properties remain likely sources of contamination for the 

Waterville Fire District 1 water system.  A probable UST is likely still in place at 619 Route 109 (on the 

southeast corner of the white barn) with dispensers reportedly located between the barn and the house. 

 

Gasoline USTs were present at the Waterville Garage from 1970 through 1992.  USTs were found to be 

leaking; however, no groundwater was detected above bedrock in the vicinity of the former tanks in one 

soil boring (Griffin, 1994).  Historical floor drain discharges south of the Waterville Garage are another 

potential source of VOCs in the contaminated area. 

 

In contaminated zones, the DWGPD typically recommends special chemical resistant gaskets and fittings 

to withstand breakdown of materials in contact with petroleum products. Based on the water system 

plans, the distribution system lines along Route 109 are buried along the eastern side of the road.  

According to Green Mountain Engineering, the HDPE lines were directionally drilled and compression 

fittings are used to secure connections.  It is possible that there is a weak connection in the distribution 

system serving 619 Route 109, which is allowing contamination to enter the main distribution line during 

minor pressure fluctuations. 

 

Former water lines were located on the west side of the road between Church Street and 619 Rt. 109, 

before crossing Route 109 to the Waterville Garage, where they continued north generally near the 

former UST area.  Utilities lines are common preferential pathways for contaminant migration, due to the 

disturbed sandy soil typically surrounding underground lines.  The former water line crosses under Route 

109 from the northeast corner of 619 Rt. 109 to the Waterville Garage property. The multiple junctions at 

the southwest corner of the Waterville Garage (634 Route 109) may be a weak spot in the distribution 

system. 
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4.0 CONCLUSIONS & RECOMMENDATIONS 
 

Based on the results of the subsurface investigation, ECS concludes the following:  

 

 Hager-Richter Geoscience, Inc. (H-R) conducted a geophysical survey to locate old and new 

water lines and possible USTs at locations at selected PSOCs.  A possible UST was located 

southeast of the white barn at 619 Route 109.   

 

 Research at the Town Clerks office confirmed the presence of USTs at 619 Route 109 as listed in 

a 1938 deed as property of the Gulf Oil Corporation.  ECS has only acquired anecdotal evidence 

of gasoline fueling at 598 Route 109.   

 

 Gasoline USTs were present at the Waterville Garage (634 Route 109) from 1970 through 1992.  

USTs were found to be leaking; however, no overburden groundwater was detected above 

bedrock in the vicinity of the former tanks in one soil boring (Griffin, 1994).  Historical floor 

drain discharges south of the Waterville Garage are another potential source of VOCs in the 

contaminated area. 

 

 ECS supervised the completion of 21 soil borings and screened soil samples using a PID to 

determine the location of contaminants along the water system distribution lines north of 

approximately 570 Route 109. Soil borings were advanced to a maximum depth of approximately 

15 feet. 

  

 Surficial soils to approximately five feet bgs generally consisted of sand and silt with coarse sand 

and gravel.  Soils from five to fifteen feet bgs consisted of fine sand and silt lenses.  Soils were 

moist, especially noted at silty lenses, but evidence of the surficial groundwater table was not 

observed; however, soil borings were not advanced beyond 15 feet bgs. 

 

 Elevated PID readings (> 200 ppm) were obtained from soil samples collected from nine soil 

borings.  The highest PID reading was 703 ppm, which was detected in a soil sample located 

north of 619 Route 109.  The highest PID readings in all nine borings were between 

approximately 4 and 10 feet bgs.  PID readings in all soil borings north of the Waterville Garage 

property were at background concentrations (0.1 to 0.0 ppm). 

 

 Two soil samples were collected from borings at 598 Route 109 (SB-1) and 619 Route 109 (SB-

6).  VOCs were detected in both soil samples at concentrations above the Regional Screening 

Level (RSL) for residential soils.  Ethylbenzene concentrations exceeded the RSL for industrial 

soils at SB-6. TPH concentrations exceeded the Vermont Soil Screening Value for industrial 

soils of 1,000 milligrams per kilogram (mg/kg).  ECS subcontractor laboratory, Spectrum 

Analytical, Inc., reviewed the data and provided a professional opinion that the samples appeared 

to be representative of weathered gasoline. 

 

 ECS collected water distribution system samples from seven locations along Route 109.  Ortho-

chlorotoluene (2-) and para-chlorotoluene (4-) were detected at 619 Route 109 at concentrations 

of 13.2 micrograms per liter (µg/L) and 5.03 µg/L, respectively, which are below the VGES of 

100 µg/L.  No VOCs were detected at the other sampled locations. 
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 VOCs are likely entering the Waterville Fire District 1 water distribution system between 598 

Route 109 and 634 Route 109 with elevated PID readings on both sides of Route 109.  PSOCs 

include the Waterville Garage, an active automotive maintenance facility and former gasoline 

station, and historical gasoline fueling at 619 Route 109 and 598 Route 109.  Utilities lines are 

common preferential pathways for contaminant migration, due to the disturbed sandy soil 

typically surrounding underground lines.   

 
Based on the conclusions stated above, ECS recommends the following: 

 

1. Excavation of vulnerable water line connection areas: (a) the curb stop for 619 Route 109 on the 

west side of Route 109 and (b) the junction with multiple connections on the east side of Route 

109 between the Waterville Garage and 600 Route 109.  A turbo vactor can safely expose the 

water connections and remove surrounding contaminated soils for proper disposal.   
 

2. Make repairs to connections as necessary and protect vulnerable components from known 

contaminated soils.  The water system can work with the DWGPD on appropriate safeguards, 

such as secondary containment, bentonite lining within excavation, or concrete manhole. After 

repairs are made, resampling at previous VOC-impacted locations is recommended. 
 

3. Remove the probable UST from 619 Route 109 and conduct a site investigation in the location of 

the UST and former dispenser island.  This would include a soil and groundwater investigation, 

sensitive receptor survey and vapor intrusion survey.  A determination should be made into the 

responsible party given the deed reference to Gulf Oil Corporation. 
 

4. Additional investigation is warranted at the Waterville Garage property (634 Route 109).  

Gasoline contamination west of the building and possibly extending west under Route 109 may 

be the result of contamination from the former USTs or floor drain discharges south of the 

building.  Preferential pathways along utility corridors (old and new water lines) should be 

considered in this investigation. 

 

5. Based on the PID readings in soil borings at 598 Route 109, it appears that the contamination 

noted in this location (SB-1, SB-2, and SB-22) is elevated at the approximate depth of the water 

lines (both old and new) and then decreases.  Additional soil borings are recommended in this 

area to delineate the vertical and horizontal extent of contamination; however, preferential flow 

along the utility corridors from the Waterville Garage property is possible.     
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Sample Location Benzene 2-Chlorotoluene 4-Chlorotoluene

Notes: Hydrant was flushing during sample collection 

due to freezing temperatures.

Free Chlorine 

(mg/L)

570 Rt. 109 BRL<0.50 BRL<0.50 BRL<0.50 0.9

598 Rt. 109 BRL<0.50 BRL<0.50 BRL<0.50 1.06

600 Rt. 109 BRL<0.50 BRL<0.50 BRL<0.50 1.03

619 Rt. 109 BRL<0.50 13.2 5.03 1.09

634 Rt. 109 BRL<0.50 BRL<0.50 BRL<0.50 Waterville Garage 1.01

738 Rt. 109 BRL<0.50 BRL<0.50 BRL<0.50 1.02

756 Rt. 109 NS NS NS Nobody home and spigot was off --

793 Rt. 109 BRL<0.50 BRL<0.50 BRL<0.50 1.11

Trip Blank BRL<0.50 BRL<0.50 BRL<0.50 QAQC --

VAL 1.0 - -

VHA - 100.0 100.0 Vermont Groundwater Enforement Standards

MCL 5.0 - -

Notes:

VOCs - volatile organic compounds

ug/L - micrograms per liter

ppb - parts per billion

VHA - Vermont Health Advisory

VAL - Vermont Action Levels

MCL - Maximum Contaminant Levels

Free chlorine measured with a field test kit in mg/L - milligrams per liter

Table 1 - Summary of Groundwater VOCs
Waterville Fire District #1
Sample Date: January 23, 2014

VOCs by EPA Method 524.2 in ug/L or ppb



Table 2 - Waterville Subsurface VOC Investigation

Summary of Soil Sample Results 
ECS Project #08-221182.00

Soil Sample ID SB-1 SB-6

1/10/2014 1/10/2014

~8 ~5

Compound Residential Industrial

Benzene 1,100 5,400 ND<1200 4,100

n-Butylbenzene 39,000,000 51,000,000 4,560 7,220

sec-Butylbenzene 7,800,000 100,000,000 2,680 ND<2280

Ethylbenzene 5,400 27,000 14,800 55,400

Isopropylbenzene -- -- 5,460 5,580

4-Isopropyltoluene -- -- 5,360 ND<2280

Naphthalene 3,600 18,000 13,100 9,910

n-Propylbenzene -- -- 8,530 21,300

Toluene 5,000,000 45,000,000 6,220 132,000

1,2,4-Trimethylbenzene 62,000 260,000 68,900 136,000

1,3,5-Trimethylbenzene 78,000 10,000,000 30,600 44,000

Xylenes (total) 630,000 2,700,000 94,800 311,100

Identified as Lingroin 200* 1000* 5,970 3,670

Lead  400 800 11.8 6.35

Notes:

VOC - volatile organic compound

TPH - total petroleum hydrocarbons 

RSL - EPA Regional Screening Levels

ug/mg - Microgram per Kilogram

mg/Kg - Milligrams per Kilogram

ND - not detected to detection limit shown

Highlighted values represent an exceedance of industrial RSLs. 

Grey values represent an exceedance of residential RSLs.

* TPH results compared to VT DEC Soil Screening Values

Depth (feet)

Date

VOCs by EPA Method 8260 (ug/Kg)

TPH by EPA Method 8100 (mg/Kg)

Metals by EPA Method 6010C (mg/Kg)

EPA RSLs - May 2013
Vicinity of 619 Rt 109 Vicinity of 598 Rt 109

ECS 2/24/2014
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HAGER-RICHTER
GEOSCIENCE, INC.

CONSULTANTS IN GEOLOGY AND GEOPHYSICS

8 INDUSTRIAL WAY  - D10
SALEM, NEW HAMPSHIRE 03079-5820

TELEPHONE (603) 893-9944
FAX (603) 893-8313

SALEM, NEW HAMPSHIRE  •   FORDS, NEW JERSEY
www.hager-richter.com

January 21, 2013
File 13J116

Laura Woodard
Hydrogeologist Phn: (802) 241-4131 
Environmental Compliance Services, Inc. Fax: (802) 244-6894
1 Elm Street, Suite 3 Cell: (802) 338-5828
Waterbury, Vermont 05676 Email: LWoodard@ECSConsult.com

RE: Geophysical Survey
598 & 619 Vermont Route 109
Waterville, Vermont

Dear Ms. Woodard:

In this letter, we report the results of a geophysical survey conducted on December 31,
2013 and January 8, 2014 by Hager-Richter Geoscience, Inc. (Hager-Richter) at the above
referenced site for Environmental Compliance Services, Inc. (ECS).  The scope of the project
and areas of interest were specified by ECS.

INTRODUCTION

The site consists of two residential properties and a portion of Vermont Route 109 in
Waterville, Vermont.  The two residential properties were located at 598 and 619 Route 109, and
the portion of Route 109 surveyed was located between 598 Route 109 and 814 Route 109. 
Figure 1 shows the general site location.  

Information provided by ECS indicated that the two residential properties were formerly
the locations of gasoline service stations.  As part of an environmental investigation of the
municipal water supply system, ECS requested a geophysical survey a) to search for
underground storage tanks (USTs) that might be present in the accessible portions of the two
residential properties; and b) to locate water lines and service connections along a portion of
Route 109.  ECS specified that the locations of the water lines and service connections for
objective b) be marked in the field at the time of the survey only.   

The two areas of interest (AOIs) for the geophysical surveys searching for USTs were
specified by ECS at the time of the survey as the accessible exterior portions along Route 109 of
the two properties.  Area 1 was located at 619 Route 109 and measured approximately 150 feet
by 25 feet.  Area 2 was located at 598 Route 109 and measured 65 feet by 25 feet.  Ground
conditions in the two AOIs were a combination of gravel and paved parking areas and a portion
of the paved roadway.  The AOI for locating the water line and service connections was
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approximately 1,200 feet of Vermont Route 109, extending from 598 Route 109 north to 814
Route 109.  Figure 2 is a site plan showing the locations of Areas 1 and 2.

 OBJECTIVES

The objectives of the geophysical survey were: 1) to detect, and if detected, to locate
USTs in the accessible portions of Areas 1 and 2; and 2) to detect, and if detected, to mark the
positions of water lines and water service connections along a portion of Vermont Route 109 as
specified by ECS.

THE SURVEY

Michael Howley, P.G., of Hager-Richter conducted the field operations on December 31,
2013 and January 8, 2014.  The project was coordinated with Ms. Laura Woodard of ECS.  Mr.
Zack Clark and Mr. Jeff Girard, both also of ECS, were present for the duration of the survey
and specified the areas of interest for the geophysical survey.

The geophysical survey was conducted using complementary geophysical methods: time
domain electromagnetic induction (EM) and ground penetrating radar (GPR).  The EM data were
acquired at approximately 8-inch intervals along lines spaced no more than 5 feet apart across
the accessible portions of Areas 1 and 2.  The EM survey detects buried metal.  However, the
EM method cannot provide information on the type of objects causing the anomaly.  The GPR
survey was conducted along traverses oriented in two mutually perpendicular directions, with
lines spaced no more than 5 feet apart across the accessible portions of Areas 1 and 2.  The GPR
method is capable of detecting both metal and nonmetal objects.  The GPR method was also used
to locate the positions of water lines and water service connections along a 1,200-foot section of
Route 109.  The positions of the detected water lines was marked on the ground at the time of the
survey as directed by ECS, and are not included in this report. 

EQUIPMENT

EM61.  The EM survey was conducted using a Geonics EM61-MK2 time domain
electromagnetic induction metal detector.  The EM61-MK2 instrument was designed specifically
for detecting buried metal objects such as USTs, drums, and utilities.  An air-cored transmitter 
coil generates a pulsed primary magnetic field in the earth, thereby inducing eddy currents in
nearby metal objects.  The eddy current produces a secondary magnetic field that is sensed by
two receiver coils, one coincident with the transmitter and one positioned 40 cm above the main
coil.  By measuring the secondary magnetic field after the current in the ground has dissipated
but before the current in metal objects has dissipated, the instrument responds only to the
secondary magnetic field produced by metal objects.  Four channels of secondary response are
measured in mV and are recorded on a digital data logger.  The system is generally operated by



 HAGER-RICHTER
 GEOSCIENCE, INC.

Geophysical Survey
598 & 619 Vermont Route 109
Waterville, Vermont
File 13J116                    Page 3

pushing the coils configured as a wagon with an odometer mounted on the axle to trigger the
data logger automatically at approximately 8-inch intervals.

GPR.  The GPR survey was conducted using a Sensors & Software Smart Cart Noggin
Plus digital subsurface imaging radar system.  The system includes a survey wheel that triggers
the recording of the data at fixed intervals, thereby increasing the accuracy of the locations of
features detected along the survey lines.  The system was used with a 250 MHz antenna and a 60
nsec1 time  time window.

 GPR uses a high-frequency electromagnetic pulse (referred to herein as "radar signal")
transmitted from a radar antenna to probe the subsurface.  The transmitted radar signals are
reflected from subsurface interfaces of materials with contrasting electrical properties.  Travel
times of the radar signal can be converted to approximate depth below the surface by correlation
with targets of known depths.  GPR data acquisition is monitored in the field and the GPR data
are digitally recorded for subsequent processing.

Data from the GPR survey were processed using EKKO_Mapper, commercially licensed
GPR processing software from Sensors & Software, and the profile images were interpreted.  
Interpretation of the records is based on the nature and intensity of the reflected signals and on
the resulting patterns.

LIMITATIONS OF THE METHODS

HAGER-RICHTER GEOSCIENCE, INC. MAKES NO GUARANTEE THAT ALL
TARGETS OF INTEREST WERE DETECTED IN THIS SURVEY.  HAGER-
RICHTER GEOSCIENCE, INC. IS NOT RESPONSIBLE FOR DETECTING
TARGETS OF INTEREST THAT NORMALLY CANNOT BE DETECTED BY
THE METHODS EMPLOYED OR THAT COULD NOT BE DETECTED
BECAUSE OF SITE CONDITIONS.

Field mark-outs.  Utilities detected by the geophysical methods at the time of the survey are
marked in the field, and the operator makes every attempt, field conditions permitting, to detect and
mark as many utilities as possible at the time of the survey.  Adverse weather and site conditions
(rain, snow, snow and soil piles, uneven surfaces, high traffic, etc.) can hamper in-field
interpretation.  Utility mark-outs made on wet pavement, snow, snow piles, gravel surfaces, or in
active construction zones may not last.  Hager-Richter Geoscience, Inc. is not responsible for
maintaining utility mark-outs after leaving the work area. 

1ns, abbreviation for nanosecond, 1/1,000,000,000 second.  Light and the GPR signal require about 1 ns to
travel 1 ft in air.  The GPR signal requires about 3.5 ns to travel 1 ft in unsaturated sandy soil.
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EM61.  The EM61 cannot detect non-metallic objects.  The data from an EM61 survey
are adversely affected by surface metal.  The EM61 has a depth sensitivity limited to about 12
feet.  The instrument is relatively cumbersome, and works best where the transmit and receive
coils can be hand pulled in a small trailer.

Detection and identification should be clearly differentiated.  Detection is the recognition
of the presence of a metal object, and the electromagnetic method is excellent for such purposes.
Identification, on the other hand, is determination of the nature of the causative body (i.e., what
is the body -- a cache of drums, UST, automobile, white goods, etc.?).  Although the EM61 data
cannot be used to identify all buried metal objects, they provide excellent guides to the
identification of some objects.  For example, buried metal utilities produce anomalies with
lengths many times their widths. 

GPR.  There are limitations of the GPR technique as used to detect and/or locate targets
such as those of the objectives of this survey.  Limitations include: (1) surface conditions, (2)
electrical conductivity of the ground, (3) contrast of the electrical properties of the target and the
surrounding soil, and (4) spacing of the traverses.  Of these restrictions, only the last is
controllable by us.  

The condition of the ground surface can affect the quality of the GPR data and the depth
of penetration of the GPR signal.  Sites covered with snow piles, high grass, bushes, landscape
structures, debris, obstacles, soil mounds, etc. limit the survey access and the coupling of the
GPR antenna with the ground.  In many cases, the GPR signal will not penetrate below concrete
pavement, especially inside buildings, and a target may not be detectable.  The GPR method also
commonly does not provide useful data under canopies found at some facilities.

The electrical conductivity of the ground determines the attenuation of the GPR signal
and thereby limits the maximum depth of exploration.  For example, the GPR signal does not
penetrate clay-rich soils, and targets buried in clay might not be detected.

A definite contrast in the electrical conductivities of the surrounding ground and the
target material is required to obtain a reflection of the GPR signal.  If the contrast is too small,
possibly due to construction details or deeply corroded  metal in the target, then the reflection
may be too weak to recognize and the target can be missed.

Spacing of the traverses is limited by access at many sites, but where flexibility of
traverse spacing is possible, the spacing is adjusted to the size of the target.  The GPR operator
controls the spacing between lines, and the design of the survey is based on the dimensions of
the  smallest feature of interest.  Targets with dimensions smaller than the spacing between GPR
survey lines can be missed.
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RESULTS  

The geophysical survey was conducted using the time domain electromagnetic induction
(EM) and ground penetrating radar (GPR) methods across the accessible portions of Areas 1 and
2 specified by ECS.  Color contour plots of the EM data as well as the locations of the GPR
traverses and the integrated interpretation of the geophysical results are shown in Figures 3 and 4
for Areas 1 and 2, respectively.

EM.  Interpretation of EM data is based on the relative response of the instrument in
millivolts to local conditions.  The instrument is not calibrated to provide an absolute measure of
a particular property, such as the conductivity of the soil or the strength of the earth’s magnetic
field.  Subsurface metal objects produce sharply defined positive anomalies when the EM61 is
positioned directly over them.  Acquiring data at short intervals along closely spaced lines, as
was done at the subject site, provides high spatial resolution of the location and footprint of the
targets.  Thus, buried metal is recognized in contour plots of EM data by positive anomalies
roughly corresponding to the dimensions of the buried metal.

Several high-amplitude EM anomalies are evident in the color contour plots of the EM
data for Area 1, shown in Figure 3.  Some such anomalies are attributed to surface features such
as a catch basin, a parked vehicle, and several metallic objects.  The locations of EM anomalies
attributed to surface features are shown as blue hatched areas in Figure 3.  We note that the
presence or absence of subsurface metal objects in such areas cannot be determined on the basis
of the EM data alone due to interference from the anomaly caused by the surface metal objects.

A single high-amplitude EM anomaly not attributed to surface features is evident in the
plot of EM results for the southern end of Area 1.  The large, high-amplitude EM anomaly
detected is consistent with the presence of an underground storage tank.  The location of the
detected UST in Area 1 is shown on Figure 3.  

Multiple low-amplitude EM anomalies are evident in the color contour plots of the EM
data for Areas 1 and 2 (Figures 3, and 4, respectively).  One such EM anomaly in Area 1 is
attributed to a metallic drain line.  The location of the drain line is indicated on Figure 3. 

GPR.  The GPR survey was conducted across the accessible portions of Areas 1 and 2.  
GPR data were acquired along traverses spaced 5 feet apart and oriented in two mutually
perpendicular directions, as access allowed.  The locations of the GPR traverses and our
integrated interpretation of the geophysical data for Areas 1 and 2 are shown in Figures 3  and 4,
respectively.  

The GPR method was also used in the 1,200-foot long section of Route 109 for locating
and marking the positions of water lines and service connections.  The locations of the detected
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water lines and service connections were marked on the ground at the time of the survey as
directed by ECS, and are not included in this report.  

Apparent GPR signal penetration was generally fair to good for most of the areas
surveyed, with two-way traveltime reflections received from 40 - 50 nsec.  Based on handbook
time-to-depth conversions for the GPR signal in average soils, the GPR signal penetration is
estimated to have been about 6 - 8 feet. 

GPR reflections consistent with the presence of a possible UST are present in the records
for the southern end of Area 1.  The location of the possible UST is shown on Figure 3.  No
USTs were detected within Area 2.   

Several utilities interpreted to be storm drains, water lines and water service connections
were detected on the basis of GPR records for Areas 1 and 2, and their locations are shown on
Figures 3 and 4, respectively.  The detected water lines and service connections are located at or
near the locations of water lines and service connections indicated by the as-built engineer’s
plans supplied by ECS.      

CONCLUSIONS

Based on the geophysical survey performed by Hager-Richter Geoscience at 598 & 619
Route 109 and a 1,200 foot long portion of Route 109 in Waterville, Vermont for Environmental
Compliance Services, Inc., we conclude that:

• A possible UST was detected at the southern end of Area 1 (619 Route 109).

• No USTs were detected in Area 2 (598 Route 109).

• No other UST with: (1) electrical properties sufficiently contrasting with the
surrounding soils to produce EM anomalies, or (2) a capacity of 500 gallons or more
was detected within the effective depth of penetration of the GPR signal (from 5 to 8
feet) in the surveyed area.  Whether a UST occurs at a depth greater than the
effective depth of penetration of the GPR signal or in areas inaccessible to the
geophysical survey cannot be determined from the geophysical data.

• Several utilities interpreted to be storm drain lines, water lines, and water service
connections were detected in Areas 1 and 2.

• The positions of water lines and service connections were determined and marked on
the ground along a 1,200-foot section of Vermont Route 109.
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LIMITATIONS ON THE USE OF THIS REPORT

This letter report was prepared for the exclusive use of  Environmental Compliance
Services, Inc. (Client).  No other party shall be entitled to rely on this Report or any information,
documents, records, data, interpretations, advice or opinions given to Client by Hager-Richter
Geoscience, Inc. (Hager-Richter) in the performance of its work.  The Report relates solely to the
specific project for which Hager-Richter has been retained and shall not be used or relied upon
by Client or any third party for any variation or extension of this project, any other project or any
other purpose without the express written permission of Hager-Richter.  Any unpermitted use by
Client or any third party shall be at Client's or such third party's own risk and without any
liability to Hager-Richter.

The detection of subsurface utilities and/or other subsurface objects was not an objective
of this survey, and the survey was not designed to detect such.  However, some utilities and/or
other subsurface objects were detected and their locations are provided as a courtesy.  Other
utilities and/or other subsurface objects may be present and the Client or any third party shall not
rely on this report for information on such.

Hager-Richter has used reasonable care, skill, competence and judgment in the
performance of its services for this project consistent with professional standards for those
providing similar services at the same time, in the same locale, and under like circumstances. 
Unless otherwise stated, the work performed by Hager-Richter should be understood to be
exploratory and interpretational in character and any results, findings or recommendations
contained in this Report or resulting from the work proposed may include decisions which are
judgmental in nature and not necessarily based solely on pure science or engineering.  It should
be noted that our conclusions might be modified if subsurface conditions were better delineated
with additional subsurface exploration including, but not limited to, test pits, soil borings with
collection of soil and water samples, and laboratory testing.

Except as expressly provided in this limitations section, Hager-Richter makes no other
representation or warranty of any  kind whatsoever, oral or written, expressed or implied; and all
implied warranties of merchantability and fitness for a particular purpose, are hereby disclaimed.
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If you have any questions or comments on this letter report, please contact us at your
convenience.  We look forward to working with you again in the future.

Sincerely yours,
HAGER-RICHTER GEOSCIENCE, INC.

 
Michael Howley, P.G. Dorothy Richter, P.G.
Geophysicist President

Attachments: Figures 1-4
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1 ELM ST, SUITE 3                           (802) 241-4131 
WATERBURY, VERMONT 05676   (802) 244-6894 - FAX 

BORING / WELL IDENTIFICATION:  SB – 1 

SITE NAME: Waterville VOC Investigation 

SITE LOCATION: Rt 109, Waterville, VT 

INSTALLATION DATE: 1/10/14 

JOB NUMBER: 08-221182.00 
WELL DEPTH:  BORING DEPTH:  ECS REPRESENTATIVE: Jeff Girard 
DEPTH TO WATER (DURING DRILLING):  DRILLING COMPANY: Accuworx USA 
SCREEN DIAMETER:  DEPTH:  
SCREEN TYPE/SIZE:  SAMPLING METHOD: Direct Push 
RISER DIAMETER:  DEPTH:  REFERENCE POINT (RP): Ground surface 
RISER TYPE/SIZE:  ELEVATION OF RP: Not measured 
REMARKS: Front of 598, Rt. 109.  (South end) 
 

DEPTH 
(IN FEET) 

SAMPLE 

DEPTH  
RECOVERY 

(FT) 
SAMPLE DESCRIPTION  

AND NOTES 
PID 

(PPM) 
WELL 

PROFILE 
LEGEND 

0 

 

 

  
 

0.8 
 

Concrete  

1 

 

 

0-5 5 
3.2’ Frost 

 
 Native 

Material 

2 
  

Brown silt, F-C sand, some gravel. 
58.5 

  
Bentonite  

3 
  

Sweet odor, ~3’ 
 

 Filter 
Sand  

4 
  

 
1.6 

  

Riser  

5 
  

5-7.5’, Olive silt, little F sand. 
561 

  

Screen  

6   Moist, strong odor.  
  Water 

Level  

7 
5-10 5 

Bottom light brown F sand 
593 

  

8 
  

Some black staining. 
 

 
 

9 
  

Sample taken. 
561 

  

10 
  

Moist, light odor. 
89.9 

 
 

11 
10-15 5 

Silt and F sand. 
 

 
 

12 
  

 
4.5 

 
 

13 
  

 
 

 
 

14 
  

 
16.1 

  

15 
  

 
 

  

16 
  

 
 

  

17 
  End of Sampling =        feet 

Well set @          feet 
 

  

 

PROPORTIONS USED BLOW  COUNT (COHESIVE SOILS) BLOW  COUNT (GRANULAR SOILS) Notes: 

   AND          33-50%  <2 VERY SOFT 0-4 VERY LOOSE  

   SOME       20-33% 2-4 SOFT 4-10 LOOSE PID used:   

   LITTLE      10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE  

   TRACE        0-10% 8-15 STIFF 30-50 DENSE  

 15-30 VERY STIFF >50 VERY DENSE  

 >30 HARD    

 



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 2

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/10/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: Front of 598, Rt. 109. North End.

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0 3.5’ Frost.
Concrete

1
0-5 5

F-C sand and gravel.
2.5

Native
Material

2 Bottom 1’ silt and trace F sand
Bentonite

3 Moist, light odor.
0.4 Filter

Sand

4
Riser

5 Top 1’ F-C sand and silt and gravel.
0.5 Screen

6 1’ dense silt, moist, light odor. Water
Level

7
5-10 5

6” F-C sand, light odor.
0.3

8 1’ dense silt. Light odor. Moist.

9 Bottom F sand and silt. Strong odor.
538

10

11
10-15 4.5

Brown, No odor.
6.5

12 Silt and F sand

13 More dense towards bottom.
1.4

14
1.2

15

16

17
End of Sampling = feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used:
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 3

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/10/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: Between Fox hill road and Day residence.

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0 No frost.
Concrete

1
2.8

Native
Material

2 F-C sand at top.
Bentonite

3
0-5 3.5

Bottom silt, little F sand Filter
Sand

4
392 Riser

5
523 Screen

6 Water
Level

7
5-10 5

Brown. Strong odor at top.
515

8 Silt, trace sand. Moist. Sheen on soil
moisture.

9 Strong odor (gasoline).
181

10

11

12

13

14

15

16

17
End of Sampling = feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used:
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 3

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/10/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: Between Fox hill road and Day residence.

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0 No frost.
Concrete

1
2.8

Native
Material

2 F-C sand at top.
Bentonite

3
0-5 3.5

Bottom silt, little F sand Filter
Sand

4
392 Riser

5
523 Screen

6 Water
Level

7
5-10 5

Brown. Strong odor at top.
515

8 Silt, trace sand. Moist. Sheen on soil
moisture.

9 Strong odor (gasoline).
181

10

11

12

13

14

15

16

17
End of Sampling = feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used:
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 4

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/10/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: Just east of potential UST at 619 (~5’ from UST)

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0 1’ blacktop. No frost.
Concrete

1 Dry moist, F-C sand.
1.4

Native
Material

2 No odor.
Bentonite

3
0-5 4

Bottom 1’ silt and F sand trace
2.6 Filter

Sand

4 Organics, No odor
Riser

5
Screen

6 Brown silt and F sand. 0.2
Water
Level

7
5-10

Moist

8 Septic like odor at bottom.

9
5.5

10

11

12

13

14

15

16

17
End of Sampling = feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used:
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 5

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/10/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: Between 619 and the potential UST.

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0
Concrete

1 Native
Material

2 2 shallow refusals. ~1.5’. Concrete.
Bentonite

3 Filter
Sand

4
Riser

5
Screen

6 Water
Level

7

8

9

10

11

12

13

14

15

16

17
End of Sampling = feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used:
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 6

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/10/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: North side of 619 residence.

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0 No frost.
Concrete

1 Top 4’ F-C sand and gravel
0.1

Native
Material

2
0-5 5

Bottom 1’ orange silt and F sand

Bentonite

3 Trace organics, dry, no odor Filter
Sand

4
0.4 Riser

5 Silt and F sand, strong gasoline odor (4’-13’).
10.3 Screen

6 Water
Level

7
5-10 5

Moist. Sample taken.
618

8 Bottom 0.5’ dense silt.

9
437

10

11
10-15 5

Brown moist F – M sand.
410

12 Trace silt. Strong odor.

13 Dense silt near bottom.
236

14
414

15

16

17
End of Sampling = feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used:
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 7

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/10/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: South end of Waterville Garage, near 3-way water junction.

DEPTH

(IN FEET)

SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0
Concrete

1 F- C sand, trace gravel.
0.5

Native
Material

2
0-5 4

3-4’, silt and F sand.

Bentonite

3
0.6

Filter
Sand

4 Olive. Very strong gasoline odor.
0.4 Riser

5 Top silt, little F sand.
Screen

6 Bottom, F sand and silt. Moist.
513

Water
Level

7
5-10 5

8

9 Top 1’, Olive silt, Moist, strong odor.
556

10
539

11

12
64.9

13
10-15 5

Silt and F sand.

14
154

15

16

17
End of Sampling = feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used:
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 8

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/10/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: North corner of garage.

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0
Concrete

1 F-C sand little silt.
2.0

Native
Material

2
0-5 3

Trace gravel.

Bentonite

3 Light brown. Dry moist. Filter
Sand

4
0.4 Riser

5
Screen

6 Top 2’, Olive silt, moist, sheen on soil.
108

Water
Level

7
5-10 4

Very strong odor.

8 Bottom F sand, some silt. Strong odor.

9
203

10 Top 2’, silty, some F sand. Moist.

11
10-15 4

12 Bottom F sand. Little silt at bottom.

13 Moist, light odor.
89.2

14

15

16

17
End of Sampling = feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used:
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 9

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/10/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: North of Waterville Garage, midway up parking area.

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0
Concrete

1 Brown, Moist course sand and gravel
0.1

Native
Material

2
0-5 5

Bentonite

3 Bottom 1.5’ silt and F sand, moist
0.1

Filter
Sand

4
0.1 Riser

5 Top 2.5’ light brown F sand, some silt.
Screen

6 Moist, no odor
0.0

Water
Level

7

8
5-10 4.5

Bottom silt, little F sand
0.0

9 Moist, No odor
0.0

10

11

12

13

14

15

16

17
End of Sampling = feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used:
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 11

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/17/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: 10’ ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: Tobin’s Driveway

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0 3 ½’ frost
Concrete

1 Brown, Moist fine sand and silt
0.0

Native
Material

2
0-5 4.5

More silt towards bottom
0.0

Bentonite

3 Trace gravel and roots
0.0

Filter
Sand

4
Riser

5
5-10 5’

Top 1 ½’ brown fine sand and silt, moist, no odor
Re 0.0 Screen

6 Rest fine to coarse sand and gravel pulverized stone
and shale 8 ½ - 10’ moist, no odor 0.0

Water
Level

7

8

9

10

11

12

13

14

15

16

17
End of Sampling = 10 feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used:
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 12

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/17/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: 10’ ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: Corner of Fox Hill

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0 Top 2’ brown fine sand and silt, trace gravel, moist,
no odor 0.0 Concrete

1 6’’ shale stone Native
Material

2
0-5 4

Bottom same as top
0.0

Bentonite

3 Filter
Sand

4
Riser

5
5-10 4’

Top 1’ fine to coarse sand, trace gravel and silt,
moist, no odor 0.0 Screen

6 Bottom fine sand, little silt, moist, no odor
0.0

Water
Level

7

8

9

10

11

12

13

14

15

16

17
End of Sampling = 10 feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used: Ion Science Tiger
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 13

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/17/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: 10’ ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: Front of Manchester Apts.

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0 1’ Frost
0.0 Concrete

1 Top 4 ½’ fine to coarse sand and gravel (shale),
moist, no odor 0.0

Native
Material

2
0-5 5’

Bottom brown fine sand and silt, moist, no odor
0.0

Bentonite

3 Filter
Sand

4
Riser

5
5-10

4 ½’ Top 1 ½’ brown fine sand and silt, moist, no odor
0.0 Screen

6 Bottom fine to coarse sand and shale stone, trace
silt, moist, no odor 0.0

Water
Level

7

8

9

10

11

12

13

14

15

16

17
End of Sampling = 10 feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used: Ion Science Tiger
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 14

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/17/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: 10’ ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: Front of Magnant House

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0
0-5 2’

Fine to coarse sand and gravel, trace silt, moist, no
odor, brown 0.0 Concrete

1 Last 2’ of boring no recovery, dropped down Native
Material

2
Bentonite

3 Filter
Sand

4
Riser

5
5-10

2 ½’
Probe pushed down with little to no vibration

0.0 Screen

6 Brown fine to medium sand trace silt, sand
becoming more fine toward bottom 0.0

Water
Level

7

8

9

10

11

12

13

14

15

16
17 End of Sampling = 10 feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used: Ion Science Tiger
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 15

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/17/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: 10’ ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS:

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0
0-5 2 1/2’

1’ Frost, boring pushed through easy

Concrete

1 1’ Brown fine sand and silt
0.0

Native
Material

2 3” looks like black pavement
Bentonite

3 Bottom – fine sand, little silt. Trace gravel, moist,
no odor 0.0

Filter
Sand

4
Riser

5
5-10

3’
Top 2’ fine to coarse sand, trace silt and gravel,

moist, no odor 0.0
Screen

6 Bottom – silt and fine sand, moist, no odor
0.0

Water
Level

7

8

9

10

11

12

13

14

15

16
17 End of Sampling = 10 feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used: Ion Science Tiger
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 16

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/17/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: 10’ ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS:

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0
0-5 2 1/2’

Top 1 ½ feet fine to coarse sand and gravel, trace
silt 0.0 Concrete

1 Bottom fine to coarse sand, trace silt, moist, no
odor 0.0

Native
Material

2
Bentonite

3
0.0

Filter
Sand

4
Riser

5
5-10

3 1/2’
Fine sand, some silt, moist, no odor

0.0
Screen

6 Iron staining at ~6’ and 8 to 8 ½’
0.0

Water
Level

7

8

9

10

11

12

13

14

15

16
17 End of Sampling = 10 feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used: Ion Science Tiger
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 17

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/17/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: 10’ ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS:

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0
0-5 0.75’

Boring pushed right through fine to medium sand,
some silt – moist, no odor 0.0 Concrete

1
0.0

Native
Material

2
Bentonite

3
0.0

Filter
Sand

4
Riser

5
5-10

2 ½’
Pushed right through

0.0
Screen

6 Fine to medium sand, some silt, moist, no odor
0.0

Water
Level

7

8

9

10

11

12

13

14

15

16
17 End of Sampling = 10 feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used: Ion Science Tiger
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 18

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/17/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: 10’ ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: North end of Waterville Garage parking (30’ south of utility pole)

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0
0-5 1 ½’

Pushed right through

0.0 Concrete

1
Moist brown fine to medium sand and silt 0.0

Native
Material

2 No odor, stone at bottom
Bentonite

3 Filter
Sand

4
Riser

5
5-10

2 ½’
Fine to medium sand, trace silt, moist, no odor

0.0
Screen

6 1/2'” silt lens at 9’
0.0

Water
Level

7

8

9

10

11

12

13

14

15

16
17 End of Sampling = 10 feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used: Ion Science Tiger
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 19

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/17/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: 10’ ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS:

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0
0-5 1’

Pushed through

0.0 Concrete

1
Fine to medium sand and silt, little gravel 0.0

Native
Material

2 Moist, no odor
Bentonite

3 Filter
Sand

4
Riser

5
5-10

3.5’
Moist to wet silt, no odor

0.0
Screen

6 Bottom ½’ fine sand, little silt, moist, no odor
0.0

Water
Level

7

8

9

10

11

12

13

14

15

16
17 End of Sampling = 10 feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used: Ion Science Tiger
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 20

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/17/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: 15’ ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS:

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0
0-5 3’

2’ 8” Frost

0.1 Concrete

1 Brown, moist, no odor Native
Material

2 Fine sand and silt, trace gravel
0.1

Bentonite

3 Filter
Sand

4
Riser

5
5-10

4’
Top 2’ fine sand and silt, moist

540
Screen

6 Bottom, moist silt, trace sand, strong gasoline odor
703

Water
Level

7
501

8

9

10
10 – 15 5

Top 2’ silt, moist, strong gasoline odor
150

11 Bottom, fine to medium sand, some silt, moist,
light odor 306

12

13

14

15

16
17 End of Sampling = 15 feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used: Ion Science Tiger
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 21

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/17/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: 15’ ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: In front of 619 Route 109

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0
0-5 5’

Top 2’ concrete and stone

Concrete

1 1’ brown moist, no odor, fine sand, little silt
0.8

Native
Material

2 Bottom, silt, some fine sand, moist, no odor
0.6

Bentonite

3 Filter
Sand

4
Riser

5
5-10

4’
Moist strong gasoline odor, silt, little fine sand,

brown 574
Screen

6 Black staining at 6’
456

Water
Level

7
633

8

9

10

10 – 15 5

Brown, moist, strong odor PID reading
Decreased,

forgot to write
down

11 Gradual changes from fine sand and silt to silt and
fine sand

12

13

14

15

16
17 End of Sampling = 15 feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used: Ion Science Tiger
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



1 ELM ST, SUITE 3 (802) 241-4131
WATERBURY, VERMONT 05676 (802) 244-6894 - FAX

BORING / WELL IDENTIFICATION: SB - 22

SITE NAME: Waterville VOC Investigation

SITE LOCATION: Rt 109, Waterville, VT

INSTALLATION DATE: 1/17/14

JOB NUMBER: 08-221182.00
WELL DEPTH: BORING DEPTH: 15’ ECS REPRESENTATIVE: Jeff Girard
DEPTH TO WATER (DURING DRILLING): DRILLING COMPANY: Accuworx USA
SCREEN DIAMETER: DEPTH:

SCREEN TYPE/SIZE: SAMPLING METHOD: Direct Push
RISER DIAMETER: DEPTH: REFERENCE POINT (RP): Ground surface
RISER TYPE/SIZE: ELEVATION OF RP: Not measured
REMARKS: Just off porch in middle of 598 Route 109

DEPTH

(IN FEET)
SAMPLE

DEPTH

RECOVERY

(FT)
SAMPLE DESCRIPTION

AND NOTES

PID
(PPM)

WELL

PROFILE

LEGEND

0
0-5 1’

Pushed right through

Concrete

1 Brown, moist, no odor Native
Material

2 Silt, some fine sand, trace gravel
0.9

Bentonite

3 Filter
Sand

4
Riser

5
5-10

2’
Pushed right through

Screen

6 Top 1’ – brown moist, light odor, silt, little fine
sand 2.6

Water
Level

7 Bottom, brown, moist, odor, fine sand and silt
624

8

9

10
10 – 15 4

Brown, moist, no odor
1.7

11 Gradual change from fine sand and silt to silt and
fine sand 1.4

12

13

14

15

16
17 End of Sampling = 15 feet

Well set @ feet

PROPORTIONS USED BLOW COUNT (COHESIVE SOILS) BLOW COUNT (GRANULAR SOILS) Notes:

AND 33-50% <2 VERY SOFT 0-4 VERY LOOSE
SOME 20-33% 2-4 SOFT 4-10 LOOSE PID used: Ion Science Tiger
LITTLE 10-20% 4-8 MEDIUM STIFF 10-30 MEDIUM DENSE
TRACE 0-10% 8-15 STIFF 30-50 DENSE

15-30 VERY STIFF >50 VERY DENSE
>30 HARD



APPENDIX D 
SPECTRUM PROFESSIONAL OPINION  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 
 
 
February 20, 2014 
 
Laura Woodard 
Hydrogeologist 
Environmental Compliance Services, Inc.. 
1 Elm Street, Suite 3 
Waterbury, VT 05676 
 
RE:  Professional Opinion   
  
Dear Laura: 
 
As per your request, an evaluation of samples SB-1 (SB83179-01) and SB-6 (SB83179-02) was 
conducted in order to identify the petroleum hydrocarbon product(s) present in the sample. I 
have reviewed the chromatograms associated with the two samples (see attached overlays). The 
samples contain weathered gasoline. The samples do not contain any other petroleum product.  
 
Determining whether the gasoline in the two samples is the same gasoline will require a detailed 
forensic evaluation that includes testing for PIANO (Paraffins, Isoparaffins, Aromatics, 
Napthenes, Olefins). The PIANO analysis provides a detailed chemical characterization of the 
gasoline product. Spectrum would provide a full forensic report describing the methodology, 
chromatograms, a discussion of the results and opinions.  
 
Linking the potential contaminant sources to the receptors may require additional sampling and 
forensic analysis of contaminated soil (or free product), and groundwater. A review of the 
available site information will be necessary before additional sampling is recommended.  
 
Should you have any questions, please feel free to contact me at your earliest convenience.  
 
Sincerely, 
 

 
Amine Dahmani, Ph.D. 
R&D Director 

SPECTRUM ANALYTICAL 
Featuring 

Hanibal Technology 



File       :G:\Jan2014\HPS16\TPH16011614.S\8317901R.D
Operator   : SEP
Acquired   : 16 Jan 2014  12:20 pm using AcqMethod T6060513.M
Instrument :   HP G1530A
Sample Name: SB83179-01 @ SB-1                            
Misc Info  : 8100 RERUN 1:5DIL                            
ExpBarcode:  
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Response_ Signal: 8317901R.D\FID1A.CH
Signal: GAS10.D\FID1A.CH



File       :G:\Jan2014\HPS16\TPH16011614.S\8317902R.D
Operator   : SEP
Acquired   : 16 Jan 2014  12:44 pm using AcqMethod T6060513.M
Instrument :   HP G1530A
Sample Name: SB83179-02 @ SB-6                            
Misc Info  : 8100 RERUN 1:1DIL                            
ExpBarcode:  

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00
0

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000

4500000

5000000

5500000

6000000

6500000

7000000

7500000

8000000

8500000

9000000

9500000

   1e+07

1.05e+07

 1.1e+07

1.15e+07

 1.2e+07

1.25e+07

 1.3e+07

1.35e+07

 1.4e+07

1.45e+07

Time

Response_ Signal: 8317902R.D\FID1A.CH
Signal: GAS10.D\FID1A.CH



APPENDIX E 
LABORATORY ANALYTICAL REPORT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Report Date:

27-Jan-14 09:49

ü Final Report

Re-Issued Report

Revised Report

SPECTRUM ANALYTICAL, INC.

Featuring

HANIBAL TECHNOLOGY

Laboratory Report

Environmental Compliance Services

1 Elm St.   Suite 3

Waterbury, VT  05676

Attn: Laura Woodard

Project:

Project #:

Waterville Fire District - Waterville, VT

08-221182.00

Laboratory ID Client Sample ID Matrix Date Sampled Date Received

SB83179-01 SB-1 Soil 10-Jan-14 09:00 14-Jan-14 10:16

SB83179-02 SB-6 Soil 10-Jan-14 13:00 14-Jan-14 10:16

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control 

requirements for each method.  These results relate only to the sample(s) as received.  

All applicable NELAC requirements have been met.

Massachusetts # M-MA138/MA1110

Connecticut # PH-0777

Florida # E87600/E87936

Maine # MA138

New Hampshire # 2538

New Jersey # MA011/MA012

New York # 11393/11840

Pennsylvania # 68-04426/68-02924

Rhode Island # 98 

USDA # S-51435

Authorized by:

Nicole Leja

Laboratory Director

Spectrum Analytical holds certification in the State of New York for the analytes as indicated with an X in the "Cert." column within 

this report.  Please note that the State of New York does not offer certification for all analytes.  Please refer to our website for specific 

certification holdings in each state.

Please note that this report contains 18 pages of analytical data plus Chain of Custody document(s).  When the Laboratory Report is 

indicated as revised, this report supersedes any previously dated reports for the laboratory ID(s) referenced above.  Where this report 

identifies subcontracted analyses, copies of the subcontractor's test report are available upon request.  This report may not be 

reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC logo however does 

not insure that Spectrum is currently accredited for the specific method or analyte indicated. Please refer to our "Quality" web page at 

www.spectrum-analytical.com for a full listing of our current certifications and fields of accreditation. States in which Spectrum Analytical, Inc. 

holds NELAC certification are New York, New Hampshire, New Jersey, Pennsylvania and Florida. All analytical work for Volatile Organic and Air 

analysis are transferred to and conducted at our 830 Silver Street location (NY-11840, NJ-MA012, PA-68-04426 and FL-E87936).

Please contact the Laboratory or Technical Director at 800-789-9115 with any questions regarding the data contained in this laboratory report.

Headquarters: 11 Almgren Drive & 830 Silver Street � Agawam, MA 01001 � 1-800-789-9115 � 413-789-9018 � Fax 413-789-4076

www.spectrum-analytical.com
Page 1 of 18



CASE NARRATIVE:

Data has been reported to the RDL.  This report excludes estimated concentrations detected below the RDL and above the MDL 

(J-Flag).

The samples were received 0.7 degrees Celsius, please refer to the Chain of Custody for details specific to temperature upon receipt.  

An infrared thermometer with a tolerance of +/- 1.0 degrees Celsius was used immediately upon receipt of the samples.

If a Matrix Spike (MS), Matrix Spike Duplicate (MSD) or Duplicate (DUP) was not requested on the Chain of Custody, method 

criteria may have been fulfilled with a source sample not of this Sample Delivery Group.

All VOC soils samples submitted and analyzed in methanol will have a minimum dilution factor of 50.  This is the minimum amount of 

solvent allowed on the instrumentation without causing interference.  Soils are run on a manual load instrument.  100ug of sample 

(MEOH) is spiked into 5ml DI water along with the surrogate and added directly onto the instrument.  Additional dilution factors may 

be required to keep analyte concentration within instrument calibration range.

Method SW846 5035A is designed to use on samples containing low levels of VOCs, ranging from 0.5 to 200 ug/Kg.  Target analytes 

that are less responsive to purge and trap may be present at concentrations over 200ug/Kg but may not be reportable in the methanol 

preserved vial (SW846 5030).  This is the result of the inherent dilution factor required for the methanol preservation.

See below for any non-conformances and issues relating to quality control samples and/or sample analysis/matrix.

SW846 8100Mod.

Samples:

SB83179-01 SB-1

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB83179-02 SB-6

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SW846 8260C

Calibration:

1312038

Analyte quantified by quadratic equation type calibration.

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,2-Dibromo-3-chloropropane

1,3,5-Trichlorobenzene

Hexachlorobutadiene

Naphthalene

This affected the following samples:

S315022-ICV1

S315022-ICV1

Analyte percent recovery is outside individual acceptance criteria (80-120).

4-Methyl-2-pentanone (MIBK) (121%)

Dichlorodifluoromethane (Freon12) (79%)

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 2 of 1827-Jan-14 09:49



SW846 8260C

Calibration:

S315022-ICV1

This affected the following samples:

1401262-BLK1

1401262-BS1

1401262-BSD1

S400518-CCV1

SB-1

SB-6

Laboratory Control Samples:

1401262 BS/BSD

Dichlorodifluoromethane (Freon12) percent recoveries (134/125) are outside individual acceptance criteria (70-130), but within 

overall method allowances.  All reported results of the following samples are considered to have a potentially high bias:

SB-1

SB-6

Vinyl chloride percent recoveries (128/131) are outside individual acceptance criteria (70-130), but within overall method 

allowances.  All reported results of the following samples are considered to have a potentially high bias:

SB-1

SB-6

Samples:

S400518-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

1,1,1,2-Tetrachloroethane (22.0%)

1,1,1-Trichloroethane (20.6%)

1,1-Dichloroethene (25.0%)

Bromoform (28.4%)

Carbon tetrachloride (29.9%)

Chloroethane (27.0%)

Dibromochloromethane (24.1%)

Trichlorofluoromethane (Freon 11) (32.6%)

Vinyl chloride (34.9%)

Analyte percent drift is outside individual acceptance criteria (20), but within overall method allowances.

Acetone (32.9%)

Bromomethane (26.8%)

Ethanol (21.7%)

Hexachlorobutadiene (26.3%)

This affected the following samples:

1401262-BLK1

1401262-BS1

1401262-BSD1

SB-1

SB-6

SB83179-01 SB-1

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB83179-02 SB-6

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.
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Sample Acceptance Check Form

Client:

Work Order:

Project:

Sample(s) received on:

Received by:

Environmental Compliance Services - Waterbury, VT

Waterville Fire District - Waterville, VT / 08-221182.00

SB83179

1/14/2014

Allison Edens

Were samples properly labeled (labels affixed to sample containers and include sample ID, site 

location, and/or project number and the collection date)?

ü

Yes No N/A

Were sample containers received intact?

Were samples accompanied by a Chain of Custody document?

Did sample container labels agree with Chain of Custody document?

Were samples received within method-specific holding times?

Were samples received at a temperature of   6°C?

Were samples cooled on ice upon transfer to laboratory representative?

Were custody seals present?

Were custody seals intact?

ü

ü

ü

ü

ü

ü

ü

ü

The following outlines the condition of samples for the attached Chain of Custody upon receipt.

Does Chain of Custody document include proper, full, and complete documentation, which shall 

include sample ID, site location, and/or project number, date and time of collection, collector's name, 

preservation type, sample matrix and any special remarks concerning the sample?

ü

7.

6.

8.

9.

10.

11.

3.

4.

1.

2.

5. Were samples refrigerated upon transfer to laboratory representative? ü
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SB-1

Sample Identification
Matrix

10-Jan-14 09:00

Collection Date/Time Received

14-Jan-14

Client Project #

08-221182.00 Soil
SB83179-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

VOC Soil ExtractionN/AField 

extracted

VOC Extraction 1 1400959DT

Volatile Organic Compounds by SW846 8260 GS1

Initial weight: 22.66 gPrepared by method SW846 5035A Soil (high level)

SW846 8260C 17-Jan-1417-Jan-14µg/kg dry 1200D< 1200 X76-13-1 1,1,2-Trichlorotrifluoroetha

ne (Freon 113)

1000 1401262GMA716

" ""µg/kg dry 12000D< 12000 X67-64-1 Acetone 1000 ""11400

" ""µg/kg dry 1200D< 1200 X107-13-1 Acrylonitrile 1000 ""1170

" ""µg/kg dry 1200D< 1200 X71-43-2 Benzene 1000 ""407

" ""µg/kg dry 1200D< 1200 X108-86-1 Bromobenzene 1000 ""334

" ""µg/kg dry 1200D< 1200 X74-97-5 Bromochloromethane 1000 ""1040

" ""µg/kg dry 1200D< 1200 X75-27-4 Bromodichloromethane 1000 ""882

" ""µg/kg dry 1200D< 1200 X75-25-2 Bromoform 1000 ""651

" ""µg/kg dry 2390D< 2390 X74-83-9 Bromomethane 1000 ""2120

" ""µg/kg dry 12000D< 12000 X78-93-3 2-Butanone (MEK) 1000 ""3670

" ""µg/kg dry 1200D4,560 X104-51-8 n-Butylbenzene 1000 ""832

" ""µg/kg dry 1200D2,680 X135-98-8 sec-Butylbenzene 1000 ""531

" ""µg/kg dry 1200D< 1200 X98-06-6 tert-Butylbenzene 1000 ""308

" ""µg/kg dry 2390D< 2390 X75-15-0 Carbon disulfide 1000 ""1710

" ""µg/kg dry 1200D< 1200 X56-23-5 Carbon tetrachloride 1000 ""878

" ""µg/kg dry 1200D< 1200 X108-90-7 Chlorobenzene 1000 ""649

" ""µg/kg dry 2390D< 2390 X75-00-3 Chloroethane 1000 ""785

" ""µg/kg dry 1200D< 1200 X67-66-3 Chloroform 1000 ""884

" ""µg/kg dry 2390D< 2390 X74-87-3 Chloromethane 1000 ""1220

" ""µg/kg dry 1200D< 1200 X95-49-8 2-Chlorotoluene 1000 ""370

" ""µg/kg dry 1200D< 1200 X106-43-4 4-Chlorotoluene 1000 ""546

" ""µg/kg dry 2390D< 2390 X96-12-8 1,2-Dibromo-3-chloroprop

ane

1000 ""2300

" ""µg/kg dry 1200D< 1200 X124-48-1 Dibromochloromethane 1000 ""874

" ""µg/kg dry 1200D< 1200 X106-93-4 1,2-Dibromoethane (EDB) 1000 ""907

" ""µg/kg dry 1200D< 1200 X74-95-3 Dibromomethane 1000 ""811

" ""µg/kg dry 1200D< 1200 X95-50-1 1,2-Dichlorobenzene 1000 ""401

" ""µg/kg dry 1200D< 1200 X541-73-1 1,3-Dichlorobenzene 1000 ""530

" ""µg/kg dry 1200D< 1200 X106-46-7 1,4-Dichlorobenzene 1000 ""454

" ""µg/kg dry 2390D< 2390 X75-71-8 Dichlorodifluoromethane 

(Freon12)

1000 ""591

" ""µg/kg dry 1200D< 1200 X75-34-3 1,1-Dichloroethane 1000 ""1170

" ""µg/kg dry 1200D< 1200 X107-06-2 1,2-Dichloroethane 1000 ""785

" ""µg/kg dry 1200D< 1200 X75-35-4 1,1-Dichloroethene 1000 ""637

" ""µg/kg dry 1200D< 1200 X156-59-2 cis-1,2-Dichloroethene 1000 ""521

" ""µg/kg dry 1200D< 1200 X156-60-5 trans-1,2-Dichloroethene 1000 ""1020

" ""µg/kg dry 1200D< 1200 X78-87-5 1,2-Dichloropropane 1000 ""634

" ""µg/kg dry 1200D< 1200 X142-28-9 1,3-Dichloropropane 1000 ""876

" ""µg/kg dry 1200D< 1200 X594-20-7 2,2-Dichloropropane 1000 ""485

" ""µg/kg dry 1200D< 1200 X563-58-6 1,1-Dichloropropene 1000 ""457

" ""µg/kg dry 1200D< 1200 X10061-01-5 cis-1,3-Dichloropropene 1000 ""430

" ""µg/kg dry 1200D< 1200 X10061-02-6 trans-1,3-Dichloropropene 1000 ""721

" ""µg/kg dry 1200D14,800 X100-41-4 Ethylbenzene 1000 ""729
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SB-1

Sample Identification
Matrix

10-Jan-14 09:00

Collection Date/Time Received

14-Jan-14

Client Project #

08-221182.00 Soil
SB83179-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Volatile Organic Compounds by SW846 8260 GS1

Initial weight: 22.66 gPrepared by method SW846 5035A Soil (high level)

SW846 8260C 17-Jan-1417-Jan-14µg/kg dry 1200D< 1200 X87-68-3 Hexachlorobutadiene 1000 1401262GMA1190

" ""µg/kg dry 12000D< 12000 X591-78-6 2-Hexanone (MBK) 1000 ""2780

" ""µg/kg dry 1200D5,460 X98-82-8 Isopropylbenzene 1000 ""262

" ""µg/kg dry 1200D5,360 X99-87-6 4-Isopropyltoluene 1000 ""563

" ""µg/kg dry 1200D< 1200 X1634-04-4 Methyl tert-butyl ether 1000 ""750

" ""µg/kg dry 12000D< 12000 X108-10-1 4-Methyl-2-pentanone 

(MIBK)

1000 ""4920

" ""µg/kg dry 2390D< 2390 X75-09-2 Methylene chloride 1000 ""986

" ""µg/kg dry 1200D13,100 X91-20-3 Naphthalene 1000 ""534

" ""µg/kg dry 1200D8,530 X103-65-1 n-Propylbenzene 1000 ""468

" ""µg/kg dry 1200D< 1200 X100-42-5 Styrene 1000 ""359

" ""µg/kg dry 1200D< 1200 X630-20-6 1,1,1,2-Tetrachloroethane 1000 ""595

" ""µg/kg dry 1200D< 1200 X79-34-5 1,1,2,2-Tetrachloroethane 1000 ""1110

" ""µg/kg dry 1200D< 1200 X127-18-4 Tetrachloroethene 1000 ""749

" ""µg/kg dry 1200D6,220 X108-88-3 Toluene 1000 ""816

" ""µg/kg dry 1200D< 1200 X87-61-6 1,2,3-Trichlorobenzene 1000 ""849

" ""µg/kg dry 1200D< 1200 X120-82-1 1,2,4-Trichlorobenzene 1000 ""925

" ""µg/kg dry 1200D< 1200108-70-3 1,3,5-Trichlorobenzene 1000 ""849

" ""µg/kg dry 1200D< 1200 X71-55-6 1,1,1-Trichloroethane 1000 ""922

" ""µg/kg dry 1200D< 1200 X79-00-5 1,1,2-Trichloroethane 1000 ""858

" ""µg/kg dry 1200D< 1200 X79-01-6 Trichloroethene 1000 ""743

" ""µg/kg dry 1200D< 1200 X75-69-4 Trichlorofluoromethane 

(Freon 11)

1000 ""506

" ""µg/kg dry 1200D< 1200 X96-18-4 1,2,3-Trichloropropane 1000 ""997

" ""µg/kg dry 1200D68,900 X95-63-6 1,2,4-Trimethylbenzene 1000 ""409

" ""µg/kg dry 1200D30,600 X108-67-8 1,3,5-Trimethylbenzene 1000 ""468

" ""µg/kg dry 1200D< 1200 X75-01-4 Vinyl chloride 1000 ""722

" ""µg/kg dry 2390D66,200 X179601-23-1 m,p-Xylene 1000 ""1610

" ""µg/kg dry 1200D28,600 X95-47-6 o-Xylene 1000 ""300

" ""µg/kg dry 2390D< 2390109-99-9 Tetrahydrofuran 1000 ""1180

" ""µg/kg dry 1200D< 1200 X60-29-7 Ethyl ether 1000 ""867

" ""µg/kg dry 1200D< 1200994-05-8 Tert-amyl methyl ether 1000 ""299

" ""µg/kg dry 1200D< 1200637-92-3 Ethyl tert-butyl ether 1000 ""479

" ""µg/kg dry 1200D< 1200108-20-3 Di-isopropyl ether 1000 ""627

" ""µg/kg dry 12000D< 12000 X75-65-0 Tert-Butanol / butyl 

alcohol

1000 ""11800

" ""µg/kg dry 23900D< 23900 X123-91-1 1,4-Dioxane 1000 ""21300

" ""µg/kg dry 5980D< 5980 X110-57-6 trans-1,4-Dichloro-2-buten

e

1000 ""2040

" ""µg/kg dry 479000D< 47900064-17-5 Ethanol 1000 ""78200

Surrogate recoveries:

70-130 % " " ""4-Bromofluorobenzene 115 "460-00-4

70-130 % " " ""Toluene-d8 96 "2037-26-5

70-130 % " " ""1,2-Dichloroethane-d4 108 "17060-07-0

70-130 % " " ""Dibromofluoromethane 109 "1868-53-7

Extractable Petroleum Hydrocarbons
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SB-1

Sample Identification
Matrix

10-Jan-14 09:00

Collection Date/Time Received

14-Jan-14

Client Project #

08-221182.00 Soil
SB83179-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Extractable Petroleum Hydrocarbons

Fingerprinting by GC GS1

Prepared by method SW846 3550C

SW846 8100Mod. 16-Jan-1415-Jan-14mg/kg dry 175D< 1758006-61-9 Gasoline 5 1400988SEP103

" ""mg/kg dry 175D< 17568476-30-2 Fuel Oil #2 5 ""102

" ""mg/kg dry 175D< 17568476-31-3 Fuel Oil #4 5 ""17.5

" ""mg/kg dry 175D< 17568553-00-4 Fuel Oil #6 5 ""105

" ""mg/kg dry 175D< 175M09800000 Motor Oil 5 ""95.8

" ""mg/kg dry 175Calculated 

as

8032-32-4 Ligroin 5 ""43.8

" ""mg/kg dry 175D< 175J00100000 Aviation Fuel 5 ""43.8

" ""mg/kg dry 175D< 175Hydraulic Oil 5 ""17.5

" ""mg/kg dry 175D< 175Dielectric Fluid 5 ""43.8

" ""mg/kg dry 175D5,970Unidentified 5 ""43.8

" ""mg/kg dry 175D< 175Other Oil 5 ""17.5

" ""mg/kg dry 175D5,970Total Petroleum 

Hydrocarbons

5 ""17.5

Surrogate recoveries:

40-140 % " " ""1-Chlorooctadecane 86 "3386-33-2

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 24-Jan-1421-Jan-14mg/kg dry 1.6911.8 X7439-92-1 Lead 1 1401495TBC0.623

General Chemistry Parameters

SM2540 G Mod. 14-Jan-1414-Jan-14%75.7% Solids 1 1400936DT
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SB-6

Sample Identification
Matrix

10-Jan-14 13:00

Collection Date/Time Received

14-Jan-14

Client Project #

08-221182.00 Soil
SB83179-02

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

VOC Soil ExtractionN/AField 

extracted

VOC Extraction 1 1400959DT

Volatile Organic Compounds by SW846 8260 GS1

Initial weight: 22.3 gPrepared by method SW846 5035A Soil (high level)

SW846 8260C 17-Jan-1417-Jan-14µg/kg dry 2280D< 2280 X76-13-1 1,1,2-Trichlorotrifluoroetha

ne (Freon 113)

2000 1401262GMA1360

" ""µg/kg dry 22800D< 22800 X67-64-1 Acetone 2000 ""21700

" ""µg/kg dry 2280D< 2280 X107-13-1 Acrylonitrile 2000 ""2230

" ""µg/kg dry 2280D4,100 X71-43-2 Benzene 2000 ""775

" ""µg/kg dry 2280D< 2280 X108-86-1 Bromobenzene 2000 ""636

" ""µg/kg dry 2280D< 2280 X74-97-5 Bromochloromethane 2000 ""1980

" ""µg/kg dry 2280D< 2280 X75-27-4 Bromodichloromethane 2000 ""1680

" ""µg/kg dry 2280D< 2280 X75-25-2 Bromoform 2000 ""1240

" ""µg/kg dry 4560D< 4560 X74-83-9 Bromomethane 2000 ""4040

" ""µg/kg dry 22800D< 22800 X78-93-3 2-Butanone (MEK) 2000 ""6980

" ""µg/kg dry 2280D7,220 X104-51-8 n-Butylbenzene 2000 ""1580

" ""µg/kg dry 2280D< 2280 X135-98-8 sec-Butylbenzene 2000 ""1010

" ""µg/kg dry 2280D< 2280 X98-06-6 tert-Butylbenzene 2000 ""586

" ""µg/kg dry 4560D< 4560 X75-15-0 Carbon disulfide 2000 ""3260

" ""µg/kg dry 2280D< 2280 X56-23-5 Carbon tetrachloride 2000 ""1670

" ""µg/kg dry 2280D< 2280 X108-90-7 Chlorobenzene 2000 ""1230

" ""µg/kg dry 4560D< 4560 X75-00-3 Chloroethane 2000 ""1490

" ""µg/kg dry 2280D< 2280 X67-66-3 Chloroform 2000 ""1680

" ""µg/kg dry 4560D< 4560 X74-87-3 Chloromethane 2000 ""2320

" ""µg/kg dry 2280D< 2280 X95-49-8 2-Chlorotoluene 2000 ""704

" ""µg/kg dry 2280D< 2280 X106-43-4 4-Chlorotoluene 2000 ""1040

" ""µg/kg dry 4560D< 4560 X96-12-8 1,2-Dibromo-3-chloroprop

ane

2000 ""4390

" ""µg/kg dry 2280D< 2280 X124-48-1 Dibromochloromethane 2000 ""1660

" ""µg/kg dry 2280D< 2280 X106-93-4 1,2-Dibromoethane (EDB) 2000 ""1730

" ""µg/kg dry 2280D< 2280 X74-95-3 Dibromomethane 2000 ""1540

" ""µg/kg dry 2280D< 2280 X95-50-1 1,2-Dichlorobenzene 2000 ""763

" ""µg/kg dry 2280D< 2280 X541-73-1 1,3-Dichlorobenzene 2000 ""1010

" ""µg/kg dry 2280D< 2280 X106-46-7 1,4-Dichlorobenzene 2000 ""864

" ""µg/kg dry 4560D< 4560 X75-71-8 Dichlorodifluoromethane 

(Freon12)

2000 ""1130

" ""µg/kg dry 2280D< 2280 X75-34-3 1,1-Dichloroethane 2000 ""2230

" ""µg/kg dry 2280D< 2280 X107-06-2 1,2-Dichloroethane 2000 ""1490

" ""µg/kg dry 2280D< 2280 X75-35-4 1,1-Dichloroethene 2000 ""1210

" ""µg/kg dry 2280D< 2280 X156-59-2 cis-1,2-Dichloroethene 2000 ""991

" ""µg/kg dry 2280D< 2280 X156-60-5 trans-1,2-Dichloroethene 2000 ""1930

" ""µg/kg dry 2280D< 2280 X78-87-5 1,2-Dichloropropane 2000 ""1210

" ""µg/kg dry 2280D< 2280 X142-28-9 1,3-Dichloropropane 2000 ""1670

" ""µg/kg dry 2280D< 2280 X594-20-7 2,2-Dichloropropane 2000 ""923

" ""µg/kg dry 2280D< 2280 X563-58-6 1,1-Dichloropropene 2000 ""870

" ""µg/kg dry 2280D< 2280 X10061-01-5 cis-1,3-Dichloropropene 2000 ""818

" ""µg/kg dry 2280D< 2280 X10061-02-6 trans-1,3-Dichloropropene 2000 ""1370

" ""µg/kg dry 2280D55,400 X100-41-4 Ethylbenzene 2000 ""1390
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SB-6

Sample Identification
Matrix

10-Jan-14 13:00

Collection Date/Time Received

14-Jan-14

Client Project #

08-221182.00 Soil
SB83179-02

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Volatile Organic Compounds by SW846 8260 GS1

Initial weight: 22.3 gPrepared by method SW846 5035A Soil (high level)

SW846 8260C 17-Jan-1417-Jan-14µg/kg dry 2280D< 2280 X87-68-3 Hexachlorobutadiene 2000 1401262GMA2270

" ""µg/kg dry 22800D< 22800 X591-78-6 2-Hexanone (MBK) 2000 ""5300

" ""µg/kg dry 2280D5,580 X98-82-8 Isopropylbenzene 2000 ""499

" ""µg/kg dry 2280D< 2280 X99-87-6 4-Isopropyltoluene 2000 ""1070

" ""µg/kg dry 2280D< 2280 X1634-04-4 Methyl tert-butyl ether 2000 ""1430

" ""µg/kg dry 22800D< 22800 X108-10-1 4-Methyl-2-pentanone 

(MIBK)

2000 ""9360

" ""µg/kg dry 4560D< 4560 X75-09-2 Methylene chloride 2000 ""1880

" ""µg/kg dry 2280D9,910 X91-20-3 Naphthalene 2000 ""1020

" ""µg/kg dry 2280D21,300 X103-65-1 n-Propylbenzene 2000 ""891

" ""µg/kg dry 2280D< 2280 X100-42-5 Styrene 2000 ""684

" ""µg/kg dry 2280D< 2280 X630-20-6 1,1,1,2-Tetrachloroethane 2000 ""1130

" ""µg/kg dry 2280D< 2280 X79-34-5 1,1,2,2-Tetrachloroethane 2000 ""2110

" ""µg/kg dry 2280D< 2280 X127-18-4 Tetrachloroethene 2000 ""1430

" ""µg/kg dry 2280D132,000 X108-88-3 Toluene 2000 ""1550

" ""µg/kg dry 2280D< 2280 X87-61-6 1,2,3-Trichlorobenzene 2000 ""1620

" ""µg/kg dry 2280D< 2280 X120-82-1 1,2,4-Trichlorobenzene 2000 ""1760

" ""µg/kg dry 2280D< 2280108-70-3 1,3,5-Trichlorobenzene 2000 ""1620

" ""µg/kg dry 2280D< 2280 X71-55-6 1,1,1-Trichloroethane 2000 ""1750

" ""µg/kg dry 2280D< 2280 X79-00-5 1,1,2-Trichloroethane 2000 ""1630

" ""µg/kg dry 2280D< 2280 X79-01-6 Trichloroethene 2000 ""1410

" ""µg/kg dry 2280D< 2280 X75-69-4 Trichlorofluoromethane 

(Freon 11)

2000 ""964

" ""µg/kg dry 2280D< 2280 X96-18-4 1,2,3-Trichloropropane 2000 ""1900

" ""µg/kg dry 2280D136,000 X95-63-6 1,2,4-Trimethylbenzene 2000 ""779

" ""µg/kg dry 2280D44,000 X108-67-8 1,3,5-Trimethylbenzene 2000 ""891

" ""µg/kg dry 2280D< 2280 X75-01-4 Vinyl chloride 2000 ""1370

" ""µg/kg dry 4560D222,000 X179601-23-1 m,p-Xylene 2000 ""3060

" ""µg/kg dry 2280D89,100 X95-47-6 o-Xylene 2000 ""572

" ""µg/kg dry 4560D< 4560109-99-9 Tetrahydrofuran 2000 ""2250

" ""µg/kg dry 2280D< 2280 X60-29-7 Ethyl ether 2000 ""1650

" ""µg/kg dry 2280D< 2280994-05-8 Tert-amyl methyl ether 2000 ""570

" ""µg/kg dry 2280D< 2280637-92-3 Ethyl tert-butyl ether 2000 ""911

" ""µg/kg dry 2280D< 2280108-20-3 Di-isopropyl ether 2000 ""1190

" ""µg/kg dry 22800D< 22800 X75-65-0 Tert-Butanol / butyl 

alcohol

2000 ""22400

" ""µg/kg dry 45600D< 45600 X123-91-1 1,4-Dioxane 2000 ""40500

" ""µg/kg dry 11400D< 11400 X110-57-6 trans-1,4-Dichloro-2-buten

e

2000 ""3890

" ""µg/kg dry 911000D< 91100064-17-5 Ethanol 2000 ""149000

Surrogate recoveries:

70-130 % " " ""4-Bromofluorobenzene 107 "460-00-4

70-130 % " " ""Toluene-d8 99 "2037-26-5

70-130 % " " ""1,2-Dichloroethane-d4 111 "17060-07-0

70-130 % " " ""Dibromofluoromethane 112 "1868-53-7

Extractable Petroleum Hydrocarbons

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 9 of 1827-Jan-14 09:49



SB-6

Sample Identification
Matrix

10-Jan-14 13:00

Collection Date/Time Received

14-Jan-14

Client Project #

08-221182.00 Soil
SB83179-02

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Extractable Petroleum Hydrocarbons

Fingerprinting by GC GS1

Prepared by method SW846 3550C

SW846 8100Mod. 16-Jan-1415-Jan-14mg/kg dry 67.4D< 67.48006-61-9 Gasoline 2 1400988SEP39.6

" ""mg/kg dry 67.4D< 67.468476-30-2 Fuel Oil #2 2 ""39.2

" ""mg/kg dry 67.4D< 67.468476-31-3 Fuel Oil #4 2 ""6.7

" ""mg/kg dry 67.4D< 67.468553-00-4 Fuel Oil #6 2 ""40.3

" ""mg/kg dry 67.4D< 67.4M09800000 Motor Oil 2 ""36.9

" ""mg/kg dry 67.4Calculated 

as

8032-32-4 Ligroin 2 ""16.9

" ""mg/kg dry 67.4D< 67.4J00100000 Aviation Fuel 2 ""16.9

" ""mg/kg dry 67.4D< 67.4Hydraulic Oil 2 ""6.7

" ""mg/kg dry 67.4D< 67.4Dielectric Fluid 2 ""16.9

" ""mg/kg dry 67.4D3,670Unidentified 2 ""16.9

" ""mg/kg dry 67.4D< 67.4Other Oil 2 ""6.7

" ""mg/kg dry 67.4D3,670Total Petroleum 

Hydrocarbons

2 ""6.7

Surrogate recoveries:

40-140 % " " ""1-Chlorooctadecane 90 "3386-33-2

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 24-Jan-1421-Jan-14mg/kg dry 1.916.35 X7439-92-1 Lead 1 1401495TBC0.704

General Chemistry Parameters

SM2540 G Mod. 14-Jan-1414-Jan-14%78.2% Solids 1 1400936DT
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1401262 - SW846 5035A Soil (high level)

Blank (1401262-BLK1) Prepared & Analyzed: 17-Jan-14

µg/kg wetD< 50.01,1,2-Trichlorotrifluoroethane (Freon 113) 50.0

µg/kg wetD< 500Acetone 500

µg/kg wetD< 50.0Acrylonitrile 50.0

µg/kg wetD< 50.0Benzene 50.0

µg/kg wetD< 50.0Bromobenzene 50.0

µg/kg wetD< 50.0Bromochloromethane 50.0

µg/kg wetD< 50.0Bromodichloromethane 50.0

µg/kg wetD< 50.0Bromoform 50.0

µg/kg wetD< 100Bromomethane 100

µg/kg wetD< 5002-Butanone (MEK) 500

µg/kg wetD< 50.0n-Butylbenzene 50.0

µg/kg wetD< 50.0sec-Butylbenzene 50.0

µg/kg wetD< 50.0tert-Butylbenzene 50.0

µg/kg wetD< 100Carbon disulfide 100

µg/kg wetD< 50.0Carbon tetrachloride 50.0

µg/kg wetD< 50.0Chlorobenzene 50.0

µg/kg wetD< 100Chloroethane 100

µg/kg wetD< 50.0Chloroform 50.0

µg/kg wetD< 100Chloromethane 100

µg/kg wetD< 50.02-Chlorotoluene 50.0

µg/kg wetD< 50.04-Chlorotoluene 50.0

µg/kg wetD< 1001,2-Dibromo-3-chloropropane 100

µg/kg wetD< 50.0Dibromochloromethane 50.0

µg/kg wetD< 50.01,2-Dibromoethane (EDB) 50.0

µg/kg wetD< 50.0Dibromomethane 50.0

µg/kg wetD< 50.01,2-Dichlorobenzene 50.0

µg/kg wetD< 50.01,3-Dichlorobenzene 50.0

µg/kg wetD< 50.01,4-Dichlorobenzene 50.0

µg/kg wetD< 100Dichlorodifluoromethane (Freon12) 100

µg/kg wetD< 50.01,1-Dichloroethane 50.0

µg/kg wetD< 50.01,2-Dichloroethane 50.0

µg/kg wetD< 50.01,1-Dichloroethene 50.0

µg/kg wetD< 50.0cis-1,2-Dichloroethene 50.0

µg/kg wetD< 50.0trans-1,2-Dichloroethene 50.0

µg/kg wetD< 50.01,2-Dichloropropane 50.0

µg/kg wetD< 50.01,3-Dichloropropane 50.0

µg/kg wetD< 50.02,2-Dichloropropane 50.0

µg/kg wetD< 50.01,1-Dichloropropene 50.0

µg/kg wetD< 50.0cis-1,3-Dichloropropene 50.0

µg/kg wetD< 50.0trans-1,3-Dichloropropene 50.0

µg/kg wetD< 50.0Ethylbenzene 50.0

µg/kg wetD< 50.0Hexachlorobutadiene 50.0

µg/kg wetD< 5002-Hexanone (MBK) 500

µg/kg wetD< 50.0Isopropylbenzene 50.0

µg/kg wetD< 50.04-Isopropyltoluene 50.0

µg/kg wetD< 50.0Methyl tert-butyl ether 50.0

µg/kg wetD< 5004-Methyl-2-pentanone (MIBK) 500

µg/kg wetD< 100Methylene chloride 100

µg/kg wetD< 50.0Naphthalene 50.0

µg/kg wetD< 50.0n-Propylbenzene 50.0

µg/kg wetD< 50.0Styrene 50.0

µg/kg wetD< 50.01,1,1,2-Tetrachloroethane 50.0
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1401262 - SW846 5035A Soil (high level)

Blank (1401262-BLK1) Prepared & Analyzed: 17-Jan-14

µg/kg wetD< 50.01,1,2,2-Tetrachloroethane 50.0

µg/kg wetD< 50.0Tetrachloroethene 50.0

µg/kg wetD< 50.0Toluene 50.0

µg/kg wetD< 50.01,2,3-Trichlorobenzene 50.0

µg/kg wetD< 50.01,2,4-Trichlorobenzene 50.0

µg/kg wetD< 50.01,3,5-Trichlorobenzene 50.0

µg/kg wetD< 50.01,1,1-Trichloroethane 50.0

µg/kg wetD< 50.01,1,2-Trichloroethane 50.0

µg/kg wetD< 50.0Trichloroethene 50.0

µg/kg wetD< 50.0Trichlorofluoromethane (Freon 11) 50.0

µg/kg wetD< 50.01,2,3-Trichloropropane 50.0

µg/kg wetD< 50.01,2,4-Trimethylbenzene 50.0

µg/kg wetD< 50.01,3,5-Trimethylbenzene 50.0

µg/kg wetD< 50.0Vinyl chloride 50.0

µg/kg wetD< 100m,p-Xylene 100

µg/kg wetD< 50.0o-Xylene 50.0

µg/kg wetD< 100Tetrahydrofuran 100

µg/kg wetD< 50.0Ethyl ether 50.0

µg/kg wetD< 50.0Tert-amyl methyl ether 50.0

µg/kg wetD< 50.0Ethyl tert-butyl ether 50.0

µg/kg wetD< 50.0Di-isopropyl ether 50.0

µg/kg wetD< 500Tert-Butanol / butyl alcohol 500

µg/kg wetD< 10001,4-Dioxane 1000

µg/kg wetD< 250trans-1,4-Dichloro-2-butene 250

µg/kg wetD< 20000Ethanol 20000

30.0 70-130Surrogate: 4-Bromofluorobenzene 30.5 µg/kg wet 102

30.0 70-130Surrogate: Toluene-d8 30.1 µg/kg wet 100

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 32.3 µg/kg wet 108

30.0 70-130Surrogate: Dibromofluoromethane 32.6 µg/kg wet 109

LCS (1401262-BS1) Prepared & Analyzed: 17-Jan-14

20.0 70-130µg/kg wetD22.4 1121,1,2-Trichlorotrifluoroethane (Freon 113)

20.0 70-130µg/kg wetD22.3 112Acetone

20.0 70-130µg/kg wetD17.6 88Acrylonitrile

20.0 70-130µg/kg wetD17.4 87Benzene

20.0 70-130µg/kg wetD22.6 113Bromobenzene

20.0 70-130µg/kg wetD21.0 105Bromochloromethane

20.0 70-130µg/kg wetD20.2 101Bromodichloromethane

20.0 70-130µg/kg wetD22.8 114Bromoform

20.0 70-130µg/kg wetD25.7 129Bromomethane

20.0 70-130µg/kg wetD17.6 882-Butanone (MEK)

20.0 70-130µg/kg wetD17.7 89n-Butylbenzene

20.0 70-130µg/kg wetD21.4 107sec-Butylbenzene

20.0 70-130µg/kg wetD22.5 112tert-Butylbenzene

20.0 70-130µg/kg wetD19.0 95Carbon disulfide

20.0 70-130µg/kg wetD24.6 123Carbon tetrachloride

20.0 70-130µg/kg wetD20.4 102Chlorobenzene

20.0 70-130µg/kg wetD24.3 122Chloroethane

20.0 70-130µg/kg wetD19.6 98Chloroform

20.0 70-130µg/kg wetD23.4 117Chloromethane

20.0 70-130µg/kg wetD19.7 982-Chlorotoluene

20.0 70-130µg/kg wetD20.4 1024-Chlorotoluene
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1401262 - SW846 5035A Soil (high level)

LCS (1401262-BS1) Prepared & Analyzed: 17-Jan-14

20.0 70-130µg/kg wetD16.1 811,2-Dibromo-3-chloropropane

20.0 70-130µg/kg wetD21.5 108Dibromochloromethane

20.0 70-130µg/kg wetD20.4 1021,2-Dibromoethane (EDB)

20.0 70-130µg/kg wetD19.8 99Dibromomethane

20.0 70-130µg/kg wetD19.6 981,2-Dichlorobenzene

20.0 70-130µg/kg wetD22.8 1141,3-Dichlorobenzene

20.0 70-130µg/kg wetD18.9 951,4-Dichlorobenzene

20.0 70-130µg/kg wetD26.9 134Dichlorodifluoromethane (Freon12)

20.0 70-130µg/kg wetD18.5 921,1-Dichloroethane

20.0 70-130µg/kg wetD19.4 971,2-Dichloroethane

20.0 70-130µg/kg wetD24.7 1231,1-Dichloroethene

20.0 70-130µg/kg wetD19.2 96cis-1,2-Dichloroethene

20.0 70-130µg/kg wetD20.2 101trans-1,2-Dichloroethene

20.0 70-130µg/kg wetD17.9 901,2-Dichloropropane

20.0 70-130µg/kg wetD16.8 841,3-Dichloropropane

20.0 70-130µg/kg wetD23.0 1152,2-Dichloropropane

20.0 70-130µg/kg wetD19.9 1001,1-Dichloropropene

20.0 70-130µg/kg wetD19.8 99cis-1,3-Dichloropropene

20.0 70-130µg/kg wetD21.1 106trans-1,3-Dichloropropene

20.0 70-130µg/kg wetD19.9 100Ethylbenzene

20.0 70-130µg/kg wetD25.6 128Hexachlorobutadiene

20.0 70-130µg/kg wetD16.8 842-Hexanone (MBK)

20.0 70-130µg/kg wetD21.1 105Isopropylbenzene

20.0 70-130µg/kg wetD19.6 984-Isopropyltoluene

20.0 70-130µg/kg wetD19.5 97Methyl tert-butyl ether

20.0 70-130µg/kg wetD19.8 994-Methyl-2-pentanone (MIBK)

20.0 70-130µg/kg wetD16.7 83Methylene chloride

20.0 70-130µg/kg wetD14.2 71Naphthalene

20.0 70-130µg/kg wetD20.6 103n-Propylbenzene

20.0 70-130µg/kg wetD19.9 100Styrene

20.0 70-130µg/kg wetD22.9 1151,1,1,2-Tetrachloroethane

20.0 70-130µg/kg wetD17.3 861,1,2,2-Tetrachloroethane

20.0 70-130µg/kg wetD22.5 113Tetrachloroethene

20.0 70-130µg/kg wetD18.2 91Toluene

20.0 70-130µg/kg wetD17.6 881,2,3-Trichlorobenzene

20.0 70-130µg/kg wetD21.3 1071,2,4-Trichlorobenzene

20.0 70-130µg/kg wetD22.4 1121,3,5-Trichlorobenzene

20.0 70-130µg/kg wetD23.1 1151,1,1-Trichloroethane

20.0 70-130µg/kg wetD19.1 961,1,2-Trichloroethane

20.0 70-130µg/kg wetD19.4 97Trichloroethene

20.0 70-130µg/kg wetD25.7 129Trichlorofluoromethane (Freon 11)

20.0 70-130µg/kg wetD17.5 881,2,3-Trichloropropane

20.0 70-130µg/kg wetD21.9 1101,2,4-Trimethylbenzene

20.0 70-130µg/kg wetD22.2 1111,3,5-Trimethylbenzene

20.0 70-130µg/kg wetD25.6 128Vinyl chloride

40.0 70-130µg/kg wetD40.5 101m,p-Xylene

20.0 70-130µg/kg wetD19.6 98o-Xylene

20.0 70-130µg/kg wetD17.0 85Tetrahydrofuran

20.0 70-130µg/kg wetD22.7 114Ethyl ether

20.0 70-130µg/kg wetD18.6 93Tert-amyl methyl ether

20.0 70-130µg/kg wetD18.8 94Ethyl tert-butyl ether

20.0 70-130µg/kg wetD17.9 90Di-isopropyl ether
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1401262 - SW846 5035A Soil (high level)

LCS (1401262-BS1) Prepared & Analyzed: 17-Jan-14

200 70-130µg/kg wetD210 105Tert-Butanol / butyl alcohol

200 70-130µg/kg wetD186 931,4-Dioxane

20.0 70-130µg/kg wetD17.1 85trans-1,4-Dichloro-2-butene

400 70-130µg/kg wetD461 115Ethanol

30.0 70-130Surrogate: 4-Bromofluorobenzene 31.4 µg/kg wet 105

30.0 70-130Surrogate: Toluene-d8 29.4 µg/kg wet 98

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 32.3 µg/kg wet 108

30.0 70-130Surrogate: Dibromofluoromethane 33.6 µg/kg wet 112

LCS Dup (1401262-BSD1) Prepared & Analyzed: 17-Jan-14

20.0 3070-130 4µg/kg wetD21.5 1081,1,2-Trichlorotrifluoroethane (Freon 113)

20.0 3070-130 4µg/kg wetD23.3 116Acetone

20.0 3070-130 9µg/kg wetD19.3 96Acrylonitrile

20.0 3070-130 1µg/kg wetD17.6 88Benzene

20.0 3070-130 1µg/kg wetD22.9 114Bromobenzene

20.0 3070-130 2µg/kg wetD21.4 107Bromochloromethane

20.0 3070-130 3µg/kg wetD20.9 104Bromodichloromethane

20.0 3070-130 4µg/kg wetD23.6 118Bromoform

20.0 3070-130 1µg/kg wetD25.4 127Bromomethane

20.0 3070-130 12µg/kg wetD19.9 992-Butanone (MEK)

20.0 3070-130 5µg/kg wetD16.9 84n-Butylbenzene

20.0 3070-130 0.1µg/kg wetD21.5 107sec-Butylbenzene

20.0 3070-130 2µg/kg wetD22.9 115tert-Butylbenzene

20.0 3070-130 0.2µg/kg wetD19.0 95Carbon disulfide

20.0 3070-130 2µg/kg wetD24.1 120Carbon tetrachloride

20.0 3070-130 2µg/kg wetD19.9 100Chlorobenzene

20.0 3070-130 4µg/kg wetD23.4 117Chloroethane

20.0 3070-130 0.7µg/kg wetD19.7 99Chloroform

20.0 3070-130 3µg/kg wetD24.2 121Chloromethane

20.0 3070-130 3µg/kg wetD20.2 1012-Chlorotoluene

20.0 3070-130 0.3µg/kg wetD20.4 1024-Chlorotoluene

20.0 3070-130 11µg/kg wetD18.0 901,2-Dibromo-3-chloropropane

20.0 3070-130 0.6µg/kg wetD21.4 107Dibromochloromethane

20.0 3070-130 4µg/kg wetD21.3 1061,2-Dibromoethane (EDB)

20.0 3070-130 5µg/kg wetD20.7 104Dibromomethane

20.0 3070-130 0.6µg/kg wetD19.7 981,2-Dichlorobenzene

20.0 3070-130 4µg/kg wetD23.8 1191,3-Dichlorobenzene

20.0 3070-130 4µg/kg wetD19.6 981,4-Dichlorobenzene

20.0 3070-130 7µg/kg wetD25.0 125Dichlorodifluoromethane (Freon12)

20.0 3070-130 3µg/kg wetD19.0 951,1-Dichloroethane

20.0 3070-130 2µg/kg wetD19.0 951,2-Dichloroethane

20.0 3070-130 1µg/kg wetD24.4 1221,1-Dichloroethene

20.0 3070-130 1µg/kg wetD19.4 97cis-1,2-Dichloroethene

20.0 3070-130 8µg/kg wetD18.7 93trans-1,2-Dichloroethene

20.0 3070-130 2µg/kg wetD17.5 871,2-Dichloropropane

20.0 3070-130 6µg/kg wetD18.0 901,3-Dichloropropane

20.0 3070-130 2µg/kg wetD22.5 1122,2-Dichloropropane

20.0 3070-130 0.9µg/kg wetD20.1 1011,1-Dichloropropene

20.0 3070-130 3µg/kg wetD20.3 102cis-1,3-Dichloropropene

20.0 3070-130 0.7µg/kg wetD21.2 106trans-1,3-Dichloropropene

20.0 3070-130 1µg/kg wetD19.7 99Ethylbenzene

20.0 3070-130 8µg/kg wetD23.8 119Hexachlorobutadiene

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 14 of 1827-Jan-14 09:49



Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1401262 - SW846 5035A Soil (high level)

LCS Dup (1401262-BSD1) Prepared & Analyzed: 17-Jan-14

20.0 3070-130 8µg/kg wetD18.2 912-Hexanone (MBK)

20.0 3070-130 2µg/kg wetD21.4 107Isopropylbenzene

20.0 3070-130 1µg/kg wetD19.4 974-Isopropyltoluene

20.0 3070-130 0.7µg/kg wetD19.3 97Methyl tert-butyl ether

20.0 3070-130 4µg/kg wetD20.7 1044-Methyl-2-pentanone (MIBK)

20.0 3070-130 5µg/kg wetD17.5 87Methylene chloride

20.0 3070-130 0.6µg/kg wetD14.2 71Naphthalene

20.0 3070-130 0.1µg/kg wetD20.6 103n-Propylbenzene

20.0 3070-130 5µg/kg wetD21.0 105Styrene

20.0 3070-130 4µg/kg wetD23.8 1191,1,1,2-Tetrachloroethane

20.0 3070-130 3µg/kg wetD17.8 891,1,2,2-Tetrachloroethane

20.0 3070-130 4µg/kg wetD21.7 108Tetrachloroethene

20.0 3070-130 2µg/kg wetD18.5 93Toluene

20.0 3070-130 5µg/kg wetD16.8 841,2,3-Trichlorobenzene

20.0 3070-130 11µg/kg wetD19.1 961,2,4-Trichlorobenzene

20.0 3070-130 6µg/kg wetD21.0 1051,3,5-Trichlorobenzene

20.0 3070-130 6µg/kg wetD21.6 1081,1,1-Trichloroethane

20.0 3070-130 1µg/kg wetD18.9 941,1,2-Trichloroethane

20.0 3070-130 4µg/kg wetD20.2 101Trichloroethene

20.0 3070-130 1µg/kg wetD25.4 127Trichlorofluoromethane (Freon 11)

20.0 3070-130 7µg/kg wetD18.8 941,2,3-Trichloropropane

20.0 3070-130 3µg/kg wetD22.5 1121,2,4-Trimethylbenzene

20.0 3070-130 0.4µg/kg wetD22.1 1101,3,5-Trimethylbenzene

20.0 3070-130 3µg/kg wetQM9, D26.2 131Vinyl chloride

40.0 3070-130 2µg/kg wetD41.2 103m,p-Xylene

20.0 3070-130 2µg/kg wetD20.0 100o-Xylene

20.0 3070-130 2µg/kg wetD17.4 87Tetrahydrofuran

20.0 3070-130 6µg/kg wetD24.2 121Ethyl ether

20.0 3070-130 2µg/kg wetD18.9 94Tert-amyl methyl ether

20.0 3070-130 3µg/kg wetD19.3 97Ethyl tert-butyl ether

20.0 3070-130 3µg/kg wetD18.5 93Di-isopropyl ether

200 3070-130 8µg/kg wetD227 113Tert-Butanol / butyl alcohol

200 3070-130 14µg/kg wetD214 1071,4-Dioxane

20.0 3070-130 7µg/kg wetD18.4 92trans-1,4-Dichloro-2-butene

400 3070-130 9µg/kg wetD420 105Ethanol

30.0 70-130Surrogate: 4-Bromofluorobenzene 32.0 µg/kg wet 107

30.0 70-130Surrogate: Toluene-d8 30.1 µg/kg wet 100

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 32.8 µg/kg wet 109

30.0 70-130Surrogate: Dibromofluoromethane 32.9 µg/kg wet 110
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Extractable Petroleum Hydrocarbons - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1400988 - SW846 3550C

Blank (1400988-BLK1) Prepared & Analyzed: 15-Jan-14

mg/kg wet< 26.4Gasoline 26.4

mg/kg wet< 26.4Fuel Oil #2 26.4

mg/kg wet< 26.4Fuel Oil #4 26.4

mg/kg wet< 26.4Fuel Oil #6 26.4

mg/kg wet< 26.4Motor Oil 26.4

mg/kg wet< 26.4Ligroin 26.4

mg/kg wet< 26.4Aviation Fuel 26.4

mg/kg wet< 26.4Hydraulic Oil 26.4

mg/kg wet< 26.4Dielectric Fluid 26.4

mg/kg wet< 26.4Unidentified 26.4

mg/kg wet< 26.4Other Oil 26.4

mg/kg wet< 26.4Total Petroleum Hydrocarbons 26.4

3.30 40-140Surrogate: 1-Chlorooctadecane 2.27 mg/kg wet 69

LCS (1400988-BS2) Prepared & Analyzed: 15-Jan-14

660 40-140mg/kg wet592 90Fuel Oil #2 26.3

3.30 40-140Surrogate: 1-Chlorooctadecane 3.17 mg/kg wet 96

LCS Dup (1400988-BSD2) Prepared & Analyzed: 15-Jan-14

660 20040-140 8mg/kg wet641 97Fuel Oil #2 26.3

3.30 40-140Surrogate: 1-Chlorooctadecane 3.60 mg/kg wet 109
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Total Metals by EPA 6000/7000 Series Methods - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1401495 - SW846 3050B

Blank (1401495-BLK1) Prepared: 21-Jan-14   Analyzed: 24-Jan-14

mg/kg wet< 1.50Lead 1.50

Duplicate (1401495-DUP1) Prepared: 21-Jan-14   Analyzed: 24-Jan-14Source: SB83179-02

202mg/kg dry 6.356.25Lead 1.61

Matrix Spike (1401495-MS1) Prepared: 21-Jan-14   Analyzed: 24-Jan-14Source: SB83179-02

151 75-125mg/kg dry 6.35125 78Lead 1.82

Matrix Spike Dup (1401495-MSD1) Prepared: 21-Jan-14   Analyzed: 24-Jan-14Source: SB83179-02

159 2075-125 5mg/kg dry 6.35131 78Lead 1.91

Post Spike (1401495-PS1) Prepared: 21-Jan-14   Analyzed: 24-Jan-14Source: SB83179-02

159 80-120mg/kg dry 6.35143 86Lead 1.91

Reference (1401495-SRM1) Prepared: 21-Jan-14   Analyzed: 24-Jan-14

128 81.49-118.5mg/kg wet121 95Lead 1.50

Reference (1401495-SRM2) Prepared: 21-Jan-14   Analyzed: 24-Jan-14

128 81.49-118.5mg/kg wet124 97Lead 1.50
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Notes and Definitions

Data reported from a dilutionD

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.GS1

The spike recovery for this QC sample is outside the established control limits. The sample results for the QC batch were 

accepted based on LCS/LCSD or SRM recoveries within the control limits.

QM9

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

Not ReportedNR

Interpretation of Total Petroleum Hydrocarbon Report

Petroleum identification is determined by comparing the GC fingerprint obtained from the sample with a library of GC fingerprints 

obtained from analyses of various petroleum products.  Possible match categories are as follows:

Gasoline - includes regular, unleaded, premium, etc.

Fuel Oil #2 - includes home heating oil, #2 fuel oil, and diesel

Fuel Oil #4 - includes #4 fuel oil

Fuel Oil #6 - includes #6 fuel oil and bunker "C" oil

Motor Oil - includes virgin and waste automobile oil

Ligroin - includes mineral spirits, petroleum naphtha, vm&p naphtha

Aviation Fuel - includes kerosene, Jet A and JP-4

Other Oil - includes lubricating and cutting oil, and silicon oil

At times, the unidentified petroleum product is quantified using a calibration that most closely approximates the distribution of 

compounds in the sample.  When this occurs, the result is qualified as Calculated as.

Laboratory Control Sample (LCS):  A known matrix spiked with compound(s) representative of the target analytes, which is used to 

document laboratory performance.

Matrix Duplicate:  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike:  An aliquot of a sample spiked with a known concentration of target analyte(s).  The spiking occurs prior to sample 

preparation and analysis.  A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank:  An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 

processing.  The method blank should be carried through the complete sample preparation and analytical procedure.  The method blank 

is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL):  The minimum concentration of a substance that can be measured and reported with 99% confidence 

that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type containing the 

analyte.

Reportable Detection Limit (RDL):  The lowest concentration that can be reliably achieved within specified limits of precision and 

accuracy during routine laboratory operating conditions.  For many analytes the RDL analyte concentration is selected as the lowest 

non-zero standard in the calibration curve.  While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.  Sample 

RDLs are highly matrix-dependent.

Surrogate:  An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples.  These compounds are spiked into all blanks, standards, and 

samples prior to analysis.  Percent recoveries are calculated for each surrogate.

Continuing Calibration Verification:  The calibration relationship established during the initial calibration must be verified at periodic 

intervals.  Concentrations, intervals, and criteria are method specific.

Validated by:

June O'Connor

Nicole Leja
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Report Date:

04-Feb-14 12:44

ü Final Report

Re-Issued Report

Revised Report

SPECTRUM ANALYTICAL, INC.

Featuring

HANIBAL TECHNOLOGY

Laboratory Report

Environmental Compliance Services

1 Elm St.   Suite 3

Waterbury, VT  05676

Attn: Laura Woodard

Project:

Project #:

Waterville Fire District - Waterville, VT

08-221182.00

Laboratory ID Client Sample ID Matrix Date Sampled Date Received

SB83833-01 570 RT 109 Drinking Water 23-Jan-14 09:00 24-Jan-14 10:30

SB83833-02 600 RT 109 Drinking Water 23-Jan-14 09:40 24-Jan-14 10:30

SB83833-03 598 RT 109 Drinking Water 23-Jan-14 09:28 24-Jan-14 10:30

SB83833-04 619 RT 109 Drinking Water 23-Jan-14 13:13 24-Jan-14 10:30

SB83833-05 634 RT 109 Drinking Water 23-Jan-14 12:42 24-Jan-14 10:30

SB83833-06 738 RT 109 Drinking Water 23-Jan-14 12:14 24-Jan-14 10:30

SB83833-07 793 RT 109 Drinking Water 23-Jan-14 11:45 24-Jan-14 10:30

SB83833-08 Trip Blank Aqueous 23-Jan-14 00:00 24-Jan-14 10:30

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control 

requirements for each method.  These results relate only to the sample(s) as received.  

All applicable NELAC requirements have been met.

Massachusetts # M-MA138/MA1110

Connecticut # PH-0777

Florida # E87600/E87936

Maine # MA138

New Hampshire # 2538

New Jersey # MA011/MA012

New York # 11393/11840

Pennsylvania # 68-04426/68-02924

Rhode Island # 98 

USDA # S-51435

Authorized by:

Nicole Leja

Laboratory Director

Spectrum Analytical holds certification in the State of New York for the analytes as indicated with an X in the "Cert." column within 

this report.  Please note that the State of New York does not offer certification for all analytes.  Please refer to our website for specific 

certification holdings in each state.

Please note that this report contains 27 pages of analytical data plus Chain of Custody document(s).  When the Laboratory Report is 

indicated as revised, this report supersedes any previously dated reports for the laboratory ID(s) referenced above.  Where this report 

identifies subcontracted analyses, copies of the subcontractor's test report are available upon request.  This report may not be 

reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC logo however does 

not insure that Spectrum is currently accredited for the specific method or analyte indicated. Please refer to our "Quality" web page at 

www.spectrum-analytical.com for a full listing of our current certifications and fields of accreditation. States in which Spectrum Analytical, Inc. 

holds NELAC certification are New York, New Hampshire, New Jersey, Pennsylvania and Florida. All analytical work for Volatile Organic and Air 

analysis are transferred to and conducted at our 830 Silver Street location (NY-11840, NJ-MA012, PA-68-04426 and FL-E87936).

Please contact the Laboratory or Technical Director at 800-789-9115 with any questions regarding the data contained in this laboratory report.

Headquarters: 11 Almgren Drive & 830 Silver Street � Agawam, MA 01001 � 1-800-789-9115 � 413-789-9018 � Fax 413-789-4076

www.spectrum-analytical.com
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CASE NARRATIVE:

Data has been reported to the RDL.  This report excludes estimated concentrations detected below the RDL and above the MDL 

(J-Flag).

The samples were received 1.5 degrees Celsius, please refer to the Chain of Custody for details specific to temperature upon receipt.  

An infrared thermometer with a tolerance of +/- 1.0 degrees Celsius was used immediately upon receipt of the samples.

If a Matrix Spike (MS), Matrix Spike Duplicate (MSD) or Duplicate (DUP) was not requested on the Chain of Custody, method 

criteria may have been fulfilled with a source sample not of this Sample Delivery Group.

See below for any non-conformances and issues relating to quality control samples and/or sample analysis/matrix.

EPA 524.2

Calibration:

1401032

Analyte quantified by quadratic equation type calibration.

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,3,5-Trimethylbenzene

4-Isopropyltoluene

Bromoform

cis-1,3-Dichloropropene

Dibromochloromethane

Naphthalene

n-Butylbenzene

n-Propylbenzene

sec-Butylbenzene

Styrene

tert-Butylbenzene

trans-1,3-Dichloropropene

Vinyl chloride

This affected the following samples:

S400848-ICV1

Laboratory Control Samples:

1402182 BS

Bromomethane percent recovery 74 (80-120) is outside individual acceptance criteria, but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially low bias:

570 RT 109

598 RT 109

600 RT 109

619 RT 109

634 RT 109

738 RT 109

 This laboratory report is not valid without an authorized signature on the cover page .
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EPA 524.2

Laboratory Control Samples:

1402182 BS

Chloromethane percent recovery 75 (80-120) is outside individual acceptance criteria, but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially low bias:

570 RT 109

598 RT 109

600 RT 109

619 RT 109

634 RT 109

738 RT 109

1402183 BS

Bromomethane percent recovery 72 (80-120) is outside individual acceptance criteria, but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially low bias:

793 RT 109

Trip Blank

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Acceptance Check Form

Client:

Work Order:

Project:

Sample(s) received on:

Received by:

Environmental Compliance Services - Waterbury, VT

Waterville Fire District - Waterville, VT / 08-221182.00

SB83833

1/24/2014

Allison Edens

Were samples properly labeled (labels affixed to sample containers and include sample ID, site 

location, and/or project number and the collection date)?

ü

Yes No N/A

Were sample containers received intact?

Were samples accompanied by a Chain of Custody document?

Did sample container labels agree with Chain of Custody document?

Were samples received within method-specific holding times?

Were samples received at a temperature of   6°C?

Were samples cooled on ice upon transfer to laboratory representative?

Were custody seals present?

Were custody seals intact?

ü

ü

ü

ü

ü

ü

ü

ü

The following outlines the condition of samples for the attached Chain of Custody upon receipt.

Does Chain of Custody document include proper, full, and complete documentation, which shall 

include sample ID, site location, and/or project number, date and time of collection, collector's name, 

preservation type, sample matrix and any special remarks concerning the sample?

ü

7.

6.

8.

9.

10.

11.

3.

4.

1.

2.

5. Were samples refrigerated upon transfer to laboratory representative? ü

 This laboratory report is not valid without an authorized signature on the cover page .
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570 RT 109

Sample Identification
Matrix

23-Jan-14 09:00

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Drinking Water
SB83833-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 29-Jan-1429-Jan-14µg/l 0.50< 0.5076-13-1 1,1,2-Trichlorotrifluoroetha

ne (Freon 113)

1 1402182GMA0.47

" ""µg/l 10.0< 10.067-64-1 Acetone 1 ""2.56

" ""µg/l 0.50< 0.50107-13-1 Acrylonitrile 1 ""0.38

" ""µg/l 0.50< 0.50 X71-43-2 Benzene 1 ""0.38

" ""µg/l 0.50< 0.50 X108-86-1 Bromobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X74-97-5 Bromochloromethane 1 ""0.46

" ""µg/l 0.50< 0.50 X75-27-4 Bromodichloromethane 1 ""0.48

" ""µg/l 0.50< 0.50 X75-25-2 Bromoform 1 ""0.44

" ""µg/l 0.50< 0.50 X74-83-9 Bromomethane 1 ""0.49

" ""µg/l 10.0< 10.078-93-3 2-Butanone (MEK) 1 ""0.86

" ""µg/l 0.50< 0.50 X104-51-8 n-Butylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X135-98-8 sec-Butylbenzene 1 ""0.28

" ""µg/l 0.50< 0.50 X98-06-6 tert-Butylbenzene 1 ""0.34

" ""µg/l 0.50< 0.5075-15-0 Carbon disulfide 1 ""0.38

" ""µg/l 0.50< 0.50 X56-23-5 Carbon tetrachloride 1 ""0.48

" ""µg/l 0.50< 0.50 X108-90-7 Chlorobenzene 1 ""0.22

" ""µg/l 0.50< 0.50 X75-00-3 Chloroethane 1 ""0.49

" ""µg/l 0.50< 0.50 X67-66-3 Chloroform 1 ""0.42

" ""µg/l 0.50< 0.50 X74-87-3 Chloromethane 1 ""0.28

" ""µg/l 0.50< 0.50 X95-49-8 2-Chlorotoluene 1 ""0.36

" ""µg/l 0.50< 0.50 X106-43-4 4-Chlorotoluene 1 ""0.26

" ""µg/l 0.50< 0.50 X96-12-8 1,2-Dibromo-3-chloroprop

ane

1 ""0.48

" ""µg/l 0.50< 0.50 X124-48-1 Dibromochloromethane 1 ""0.29

" ""µg/l 0.50< 0.50 X106-93-4 1,2-Dibromoethane (EDB) 1 ""0.33

" ""µg/l 0.50< 0.50 X74-95-3 Dibromomethane 1 ""0.39

" ""µg/l 0.50< 0.50 X95-50-1 1,2-Dichlorobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X541-73-1 1,3-Dichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X106-46-7 1,4-Dichlorobenzene 1 ""0.32

" ""µg/l 0.50< 0.50 X75-71-8 Dichlorodifluoromethane 

(Freon12)

1 ""0.44

" ""µg/l 0.50< 0.50 X75-34-3 1,1-Dichloroethane 1 ""0.36

" ""µg/l 0.50< 0.50 X107-06-2 1,2-Dichloroethane 1 ""0.40

" ""µg/l 0.50< 0.50 X75-35-4 1,1-Dichloroethene 1 ""0.49

" ""µg/l 0.50< 0.50 X156-59-2 cis-1,2-Dichloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X156-60-5 trans-1,2-Dichloroethene 1 ""0.30

" ""µg/l 0.50< 0.50 X78-87-5 1,2-Dichloropropane 1 ""0.41

" ""µg/l 0.50< 0.50 X142-28-9 1,3-Dichloropropane 1 ""0.30

" ""µg/l 0.50< 0.50 X594-20-7 2,2-Dichloropropane 1 ""0.50

" ""µg/l 0.50< 0.50 X563-58-6 1,1-Dichloropropene 1 ""0.45

" ""µg/l 0.50< 0.50 X10061-01-5 cis-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X10061-02-6 trans-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X100-41-4 Ethylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X87-68-3 Hexachlorobutadiene 1 ""0.49

" ""µg/l 10.0< 10.0591-78-6 2-Hexanone (MBK) 1 ""0.40

 This laboratory report is not valid without an authorized signature on the cover page .
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570 RT 109

Sample Identification
Matrix

23-Jan-14 09:00

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Drinking Water
SB83833-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 29-Jan-1429-Jan-14µg/l 0.50< 0.50 X98-82-8 Isopropylbenzene 1 1402182GMA0.28

" ""µg/l 0.50< 0.50 X99-87-6 4-Isopropyltoluene 1 ""0.24

" ""µg/l 0.50< 0.50 X1634-04-4 Methyl tert-butyl ether 1 ""0.36

" ""µg/l 10.0< 10.0108-10-1 4-Methyl-2-pentanone 

(MIBK)

1 ""0.56

" ""µg/l 0.50< 0.50 X75-09-2 Methylene chloride 1 ""0.47

" ""µg/l 0.50< 0.50 X91-20-3 Naphthalene 1 ""0.27

" ""µg/l 0.50< 0.50 X103-65-1 n-Propylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X100-42-5 Styrene 1 ""0.22

" ""µg/l 0.50< 0.50 X630-20-6 1,1,1,2-Tetrachloroethane 1 ""0.44

" ""µg/l 0.50< 0.50 X79-34-5 1,1,2,2-Tetrachloroethane 1 ""0.24

" ""µg/l 0.50< 0.50 X127-18-4 Tetrachloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X108-88-3 Toluene 1 ""0.45

" ""µg/l 0.50< 0.50 X87-61-6 1,2,3-Trichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X120-82-1 1,2,4-Trichlorobenzene 1 ""0.35

" ""µg/l 0.50< 0.50 X71-55-6 1,1,1-Trichloroethane 1 ""0.46

" ""µg/l 0.50< 0.50 X79-00-5 1,1,2-Trichloroethane 1 ""0.38

" ""µg/l 0.50< 0.50 X79-01-6 Trichloroethene 1 ""0.42

" ""µg/l 0.50< 0.50 X75-69-4 Trichlorofluoromethane 

(Freon 11)

1 ""0.37

" ""µg/l 0.50< 0.50 X96-18-4 1,2,3-Trichloropropane 1 ""0.21

" ""µg/l 0.50< 0.50 X95-63-6 1,2,4-Trimethylbenzene 1 ""0.29

" ""µg/l 0.50< 0.50 X108-67-8 1,3,5-Trimethylbenzene 1 ""0.23

" ""µg/l 0.50< 0.50 X75-01-4 Vinyl chloride 1 ""0.36

" ""µg/l 0.50< 0.50 X179601-23-1 m,p-Xylene 1 ""0.50

" ""µg/l 0.50< 0.50 X95-47-6 o-Xylene 1 ""0.22

" ""µg/l 2.00< 2.00109-99-9 Tetrahydrofuran 1 ""1.05

" ""µg/l 0.50< 0.50994-05-8 Tert-amyl methyl ether 1 ""0.38

" ""µg/l 0.50< 0.50637-92-3 Ethyl tert-butyl ether 1 ""0.38

" ""µg/l 0.50< 0.50108-20-3 Di-isopropyl ether 1 ""0.36

" ""µg/l 10.0< 10.075-65-0 Tert-Butanol / butyl 

alcohol

1 ""4.27

Surrogate recoveries:

80-120 % " " ""4-Bromofluorobenzene 91 "460-00-4

80-120 % " " ""Toluene-d8 102 "2037-26-5

80-120 % " " ""1,2-Dichloroethane-d4 109 "17060-07-0

80-120 % " " ""Dibromofluoromethane 104 "1868-53-7
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600 RT 109

Sample Identification
Matrix

23-Jan-14 09:40

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Drinking Water
SB83833-02

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 29-Jan-1429-Jan-14µg/l 0.50< 0.5076-13-1 1,1,2-Trichlorotrifluoroetha

ne (Freon 113)

1 1402182GMA0.47

" ""µg/l 10.0< 10.067-64-1 Acetone 1 ""2.56

" ""µg/l 0.50< 0.50107-13-1 Acrylonitrile 1 ""0.38

" ""µg/l 0.50< 0.50 X71-43-2 Benzene 1 ""0.38

" ""µg/l 0.50< 0.50 X108-86-1 Bromobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X74-97-5 Bromochloromethane 1 ""0.46

" ""µg/l 0.50< 0.50 X75-27-4 Bromodichloromethane 1 ""0.48

" ""µg/l 0.50< 0.50 X75-25-2 Bromoform 1 ""0.44

" ""µg/l 0.50< 0.50 X74-83-9 Bromomethane 1 ""0.49

" ""µg/l 10.0< 10.078-93-3 2-Butanone (MEK) 1 ""0.86

" ""µg/l 0.50< 0.50 X104-51-8 n-Butylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X135-98-8 sec-Butylbenzene 1 ""0.28

" ""µg/l 0.50< 0.50 X98-06-6 tert-Butylbenzene 1 ""0.34

" ""µg/l 0.50< 0.5075-15-0 Carbon disulfide 1 ""0.38

" ""µg/l 0.50< 0.50 X56-23-5 Carbon tetrachloride 1 ""0.48

" ""µg/l 0.50< 0.50 X108-90-7 Chlorobenzene 1 ""0.22

" ""µg/l 0.50< 0.50 X75-00-3 Chloroethane 1 ""0.49

" ""µg/l 0.50< 0.50 X67-66-3 Chloroform 1 ""0.42

" ""µg/l 0.50< 0.50 X74-87-3 Chloromethane 1 ""0.28

" ""µg/l 0.50< 0.50 X95-49-8 2-Chlorotoluene 1 ""0.36

" ""µg/l 0.50< 0.50 X106-43-4 4-Chlorotoluene 1 ""0.26

" ""µg/l 0.50< 0.50 X96-12-8 1,2-Dibromo-3-chloroprop

ane

1 ""0.48

" ""µg/l 0.50< 0.50 X124-48-1 Dibromochloromethane 1 ""0.29

" ""µg/l 0.50< 0.50 X106-93-4 1,2-Dibromoethane (EDB) 1 ""0.33

" ""µg/l 0.50< 0.50 X74-95-3 Dibromomethane 1 ""0.39

" ""µg/l 0.50< 0.50 X95-50-1 1,2-Dichlorobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X541-73-1 1,3-Dichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X106-46-7 1,4-Dichlorobenzene 1 ""0.32

" ""µg/l 0.50< 0.50 X75-71-8 Dichlorodifluoromethane 

(Freon12)

1 ""0.44

" ""µg/l 0.50< 0.50 X75-34-3 1,1-Dichloroethane 1 ""0.36

" ""µg/l 0.50< 0.50 X107-06-2 1,2-Dichloroethane 1 ""0.40

" ""µg/l 0.50< 0.50 X75-35-4 1,1-Dichloroethene 1 ""0.49

" ""µg/l 0.50< 0.50 X156-59-2 cis-1,2-Dichloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X156-60-5 trans-1,2-Dichloroethene 1 ""0.30

" ""µg/l 0.50< 0.50 X78-87-5 1,2-Dichloropropane 1 ""0.41

" ""µg/l 0.50< 0.50 X142-28-9 1,3-Dichloropropane 1 ""0.30

" ""µg/l 0.50< 0.50 X594-20-7 2,2-Dichloropropane 1 ""0.50

" ""µg/l 0.50< 0.50 X563-58-6 1,1-Dichloropropene 1 ""0.45

" ""µg/l 0.50< 0.50 X10061-01-5 cis-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X10061-02-6 trans-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X100-41-4 Ethylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X87-68-3 Hexachlorobutadiene 1 ""0.49

" ""µg/l 10.0< 10.0591-78-6 2-Hexanone (MBK) 1 ""0.40
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600 RT 109

Sample Identification
Matrix

23-Jan-14 09:40

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Drinking Water
SB83833-02

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 29-Jan-1429-Jan-14µg/l 0.50< 0.50 X98-82-8 Isopropylbenzene 1 1402182GMA0.28

" ""µg/l 0.50< 0.50 X99-87-6 4-Isopropyltoluene 1 ""0.24

" ""µg/l 0.50< 0.50 X1634-04-4 Methyl tert-butyl ether 1 ""0.36

" ""µg/l 10.0< 10.0108-10-1 4-Methyl-2-pentanone 

(MIBK)

1 ""0.56

" ""µg/l 0.50< 0.50 X75-09-2 Methylene chloride 1 ""0.47

" ""µg/l 0.50< 0.50 X91-20-3 Naphthalene 1 ""0.27

" ""µg/l 0.50< 0.50 X103-65-1 n-Propylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X100-42-5 Styrene 1 ""0.22

" ""µg/l 0.50< 0.50 X630-20-6 1,1,1,2-Tetrachloroethane 1 ""0.44

" ""µg/l 0.50< 0.50 X79-34-5 1,1,2,2-Tetrachloroethane 1 ""0.24

" ""µg/l 0.50< 0.50 X127-18-4 Tetrachloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X108-88-3 Toluene 1 ""0.45

" ""µg/l 0.50< 0.50 X87-61-6 1,2,3-Trichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X120-82-1 1,2,4-Trichlorobenzene 1 ""0.35

" ""µg/l 0.50< 0.50 X71-55-6 1,1,1-Trichloroethane 1 ""0.46

" ""µg/l 0.50< 0.50 X79-00-5 1,1,2-Trichloroethane 1 ""0.38

" ""µg/l 0.50< 0.50 X79-01-6 Trichloroethene 1 ""0.42

" ""µg/l 0.50< 0.50 X75-69-4 Trichlorofluoromethane 

(Freon 11)

1 ""0.37

" ""µg/l 0.50< 0.50 X96-18-4 1,2,3-Trichloropropane 1 ""0.21

" ""µg/l 0.50< 0.50 X95-63-6 1,2,4-Trimethylbenzene 1 ""0.29

" ""µg/l 0.50< 0.50 X108-67-8 1,3,5-Trimethylbenzene 1 ""0.23

" ""µg/l 0.50< 0.50 X75-01-4 Vinyl chloride 1 ""0.36

" ""µg/l 0.50< 0.50 X179601-23-1 m,p-Xylene 1 ""0.50

" ""µg/l 0.50< 0.50 X95-47-6 o-Xylene 1 ""0.22

" ""µg/l 2.00< 2.00109-99-9 Tetrahydrofuran 1 ""1.05

" ""µg/l 0.50< 0.50994-05-8 Tert-amyl methyl ether 1 ""0.38

" ""µg/l 0.50< 0.50637-92-3 Ethyl tert-butyl ether 1 ""0.38

" ""µg/l 0.50< 0.50108-20-3 Di-isopropyl ether 1 ""0.36

" ""µg/l 10.0< 10.075-65-0 Tert-Butanol / butyl 

alcohol

1 ""4.27

Surrogate recoveries:

80-120 % " " ""4-Bromofluorobenzene 94 "460-00-4

80-120 % " " ""Toluene-d8 102 "2037-26-5

80-120 % " " ""1,2-Dichloroethane-d4 108 "17060-07-0

80-120 % " " ""Dibromofluoromethane 106 "1868-53-7

 This laboratory report is not valid without an authorized signature on the cover page .
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598 RT 109

Sample Identification
Matrix

23-Jan-14 09:28

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Drinking Water
SB83833-03

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 29-Jan-1429-Jan-14µg/l 0.50< 0.5076-13-1 1,1,2-Trichlorotrifluoroetha

ne (Freon 113)

1 1402182GMA0.47

" ""µg/l 10.0< 10.067-64-1 Acetone 1 ""2.56

" ""µg/l 0.50< 0.50107-13-1 Acrylonitrile 1 ""0.38

" ""µg/l 0.50< 0.50 X71-43-2 Benzene 1 ""0.38

" ""µg/l 0.50< 0.50 X108-86-1 Bromobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X74-97-5 Bromochloromethane 1 ""0.46

" ""µg/l 0.50< 0.50 X75-27-4 Bromodichloromethane 1 ""0.48

" ""µg/l 0.50< 0.50 X75-25-2 Bromoform 1 ""0.44

" ""µg/l 0.50< 0.50 X74-83-9 Bromomethane 1 ""0.49

" ""µg/l 10.0< 10.078-93-3 2-Butanone (MEK) 1 ""0.86

" ""µg/l 0.50< 0.50 X104-51-8 n-Butylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X135-98-8 sec-Butylbenzene 1 ""0.28

" ""µg/l 0.50< 0.50 X98-06-6 tert-Butylbenzene 1 ""0.34

" ""µg/l 0.50< 0.5075-15-0 Carbon disulfide 1 ""0.38

" ""µg/l 0.50< 0.50 X56-23-5 Carbon tetrachloride 1 ""0.48

" ""µg/l 0.50< 0.50 X108-90-7 Chlorobenzene 1 ""0.22

" ""µg/l 0.50< 0.50 X75-00-3 Chloroethane 1 ""0.49

" ""µg/l 0.50< 0.50 X67-66-3 Chloroform 1 ""0.42

" ""µg/l 0.50< 0.50 X74-87-3 Chloromethane 1 ""0.28

" ""µg/l 0.50< 0.50 X95-49-8 2-Chlorotoluene 1 ""0.36

" ""µg/l 0.50< 0.50 X106-43-4 4-Chlorotoluene 1 ""0.26

" ""µg/l 0.50< 0.50 X96-12-8 1,2-Dibromo-3-chloroprop

ane

1 ""0.48

" ""µg/l 0.50< 0.50 X124-48-1 Dibromochloromethane 1 ""0.29

" ""µg/l 0.50< 0.50 X106-93-4 1,2-Dibromoethane (EDB) 1 ""0.33

" ""µg/l 0.50< 0.50 X74-95-3 Dibromomethane 1 ""0.39

" ""µg/l 0.50< 0.50 X95-50-1 1,2-Dichlorobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X541-73-1 1,3-Dichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X106-46-7 1,4-Dichlorobenzene 1 ""0.32

" ""µg/l 0.50< 0.50 X75-71-8 Dichlorodifluoromethane 

(Freon12)

1 ""0.44

" ""µg/l 0.50< 0.50 X75-34-3 1,1-Dichloroethane 1 ""0.36

" ""µg/l 0.50< 0.50 X107-06-2 1,2-Dichloroethane 1 ""0.40

" ""µg/l 0.50< 0.50 X75-35-4 1,1-Dichloroethene 1 ""0.49

" ""µg/l 0.50< 0.50 X156-59-2 cis-1,2-Dichloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X156-60-5 trans-1,2-Dichloroethene 1 ""0.30

" ""µg/l 0.50< 0.50 X78-87-5 1,2-Dichloropropane 1 ""0.41

" ""µg/l 0.50< 0.50 X142-28-9 1,3-Dichloropropane 1 ""0.30

" ""µg/l 0.50< 0.50 X594-20-7 2,2-Dichloropropane 1 ""0.50

" ""µg/l 0.50< 0.50 X563-58-6 1,1-Dichloropropene 1 ""0.45

" ""µg/l 0.50< 0.50 X10061-01-5 cis-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X10061-02-6 trans-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X100-41-4 Ethylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X87-68-3 Hexachlorobutadiene 1 ""0.49

" ""µg/l 10.0< 10.0591-78-6 2-Hexanone (MBK) 1 ""0.40

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 9 of 2704-Feb-14 12:44



598 RT 109

Sample Identification
Matrix

23-Jan-14 09:28

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Drinking Water
SB83833-03

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 29-Jan-1429-Jan-14µg/l 0.50< 0.50 X98-82-8 Isopropylbenzene 1 1402182GMA0.28

" ""µg/l 0.50< 0.50 X99-87-6 4-Isopropyltoluene 1 ""0.24

" ""µg/l 0.50< 0.50 X1634-04-4 Methyl tert-butyl ether 1 ""0.36

" ""µg/l 10.0< 10.0108-10-1 4-Methyl-2-pentanone 

(MIBK)

1 ""0.56

" ""µg/l 0.50< 0.50 X75-09-2 Methylene chloride 1 ""0.47

" ""µg/l 0.50< 0.50 X91-20-3 Naphthalene 1 ""0.27

" ""µg/l 0.50< 0.50 X103-65-1 n-Propylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X100-42-5 Styrene 1 ""0.22

" ""µg/l 0.50< 0.50 X630-20-6 1,1,1,2-Tetrachloroethane 1 ""0.44

" ""µg/l 0.50< 0.50 X79-34-5 1,1,2,2-Tetrachloroethane 1 ""0.24

" ""µg/l 0.50< 0.50 X127-18-4 Tetrachloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X108-88-3 Toluene 1 ""0.45

" ""µg/l 0.50< 0.50 X87-61-6 1,2,3-Trichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X120-82-1 1,2,4-Trichlorobenzene 1 ""0.35

" ""µg/l 0.50< 0.50 X71-55-6 1,1,1-Trichloroethane 1 ""0.46

" ""µg/l 0.50< 0.50 X79-00-5 1,1,2-Trichloroethane 1 ""0.38

" ""µg/l 0.50< 0.50 X79-01-6 Trichloroethene 1 ""0.42

" ""µg/l 0.50< 0.50 X75-69-4 Trichlorofluoromethane 

(Freon 11)

1 ""0.37

" ""µg/l 0.50< 0.50 X96-18-4 1,2,3-Trichloropropane 1 ""0.21

" ""µg/l 0.50< 0.50 X95-63-6 1,2,4-Trimethylbenzene 1 ""0.29

" ""µg/l 0.50< 0.50 X108-67-8 1,3,5-Trimethylbenzene 1 ""0.23

" ""µg/l 0.50< 0.50 X75-01-4 Vinyl chloride 1 ""0.36

" ""µg/l 0.50< 0.50 X179601-23-1 m,p-Xylene 1 ""0.50

" ""µg/l 0.50< 0.50 X95-47-6 o-Xylene 1 ""0.22

" ""µg/l 2.00< 2.00109-99-9 Tetrahydrofuran 1 ""1.05

" ""µg/l 0.50< 0.50994-05-8 Tert-amyl methyl ether 1 ""0.38

" ""µg/l 0.50< 0.50637-92-3 Ethyl tert-butyl ether 1 ""0.38

" ""µg/l 0.50< 0.50108-20-3 Di-isopropyl ether 1 ""0.36

" ""µg/l 10.0< 10.075-65-0 Tert-Butanol / butyl 

alcohol

1 ""4.27

Surrogate recoveries:

80-120 % " " ""4-Bromofluorobenzene 92 "460-00-4

80-120 % " " ""Toluene-d8 101 "2037-26-5

80-120 % " " ""1,2-Dichloroethane-d4 109 "17060-07-0

80-120 % " " ""Dibromofluoromethane 103 "1868-53-7

 This laboratory report is not valid without an authorized signature on the cover page .
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619 RT 109

Sample Identification
Matrix

23-Jan-14 13:13

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Drinking Water
SB83833-04

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 29-Jan-1429-Jan-14µg/l 0.50< 0.5076-13-1 1,1,2-Trichlorotrifluoroetha

ne (Freon 113)

1 1402182GMA0.47

" ""µg/l 10.0< 10.067-64-1 Acetone 1 ""2.56

" ""µg/l 0.50< 0.50107-13-1 Acrylonitrile 1 ""0.38

" ""µg/l 0.50< 0.50 X71-43-2 Benzene 1 ""0.38

" ""µg/l 0.50< 0.50 X108-86-1 Bromobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X74-97-5 Bromochloromethane 1 ""0.46

" ""µg/l 0.50< 0.50 X75-27-4 Bromodichloromethane 1 ""0.48

" ""µg/l 0.50< 0.50 X75-25-2 Bromoform 1 ""0.44

" ""µg/l 0.50< 0.50 X74-83-9 Bromomethane 1 ""0.49

" ""µg/l 10.0< 10.078-93-3 2-Butanone (MEK) 1 ""0.86

" ""µg/l 0.50< 0.50 X104-51-8 n-Butylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X135-98-8 sec-Butylbenzene 1 ""0.28

" ""µg/l 0.50< 0.50 X98-06-6 tert-Butylbenzene 1 ""0.34

" ""µg/l 0.50< 0.5075-15-0 Carbon disulfide 1 ""0.38

" ""µg/l 0.50< 0.50 X56-23-5 Carbon tetrachloride 1 ""0.48

" ""µg/l 0.50< 0.50 X108-90-7 Chlorobenzene 1 ""0.22

" ""µg/l 0.50< 0.50 X75-00-3 Chloroethane 1 ""0.49

" ""µg/l 0.50< 0.50 X67-66-3 Chloroform 1 ""0.42

" ""µg/l 0.50< 0.50 X74-87-3 Chloromethane 1 ""0.28

" ""µg/l 0.5013.2 X95-49-8 2-Chlorotoluene 1 ""0.36

" ""µg/l 0.505.03 X106-43-4 4-Chlorotoluene 1 ""0.26

" ""µg/l 0.50< 0.50 X96-12-8 1,2-Dibromo-3-chloroprop

ane

1 ""0.48

" ""µg/l 0.50< 0.50 X124-48-1 Dibromochloromethane 1 ""0.29

" ""µg/l 0.50< 0.50 X106-93-4 1,2-Dibromoethane (EDB) 1 ""0.33

" ""µg/l 0.50< 0.50 X74-95-3 Dibromomethane 1 ""0.39

" ""µg/l 0.50< 0.50 X95-50-1 1,2-Dichlorobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X541-73-1 1,3-Dichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X106-46-7 1,4-Dichlorobenzene 1 ""0.32

" ""µg/l 0.50< 0.50 X75-71-8 Dichlorodifluoromethane 

(Freon12)

1 ""0.44

" ""µg/l 0.50< 0.50 X75-34-3 1,1-Dichloroethane 1 ""0.36

" ""µg/l 0.50< 0.50 X107-06-2 1,2-Dichloroethane 1 ""0.40

" ""µg/l 0.50< 0.50 X75-35-4 1,1-Dichloroethene 1 ""0.49

" ""µg/l 0.50< 0.50 X156-59-2 cis-1,2-Dichloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X156-60-5 trans-1,2-Dichloroethene 1 ""0.30

" ""µg/l 0.50< 0.50 X78-87-5 1,2-Dichloropropane 1 ""0.41

" ""µg/l 0.50< 0.50 X142-28-9 1,3-Dichloropropane 1 ""0.30

" ""µg/l 0.50< 0.50 X594-20-7 2,2-Dichloropropane 1 ""0.50

" ""µg/l 0.50< 0.50 X563-58-6 1,1-Dichloropropene 1 ""0.45

" ""µg/l 0.50< 0.50 X10061-01-5 cis-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X10061-02-6 trans-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X100-41-4 Ethylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X87-68-3 Hexachlorobutadiene 1 ""0.49

" ""µg/l 10.0< 10.0591-78-6 2-Hexanone (MBK) 1 ""0.40

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 11 of 2704-Feb-14 12:44



619 RT 109

Sample Identification
Matrix

23-Jan-14 13:13

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Drinking Water
SB83833-04

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 29-Jan-1429-Jan-14µg/l 0.50< 0.50 X98-82-8 Isopropylbenzene 1 1402182GMA0.28

" ""µg/l 0.50< 0.50 X99-87-6 4-Isopropyltoluene 1 ""0.24

" ""µg/l 0.50< 0.50 X1634-04-4 Methyl tert-butyl ether 1 ""0.36

" ""µg/l 10.0< 10.0108-10-1 4-Methyl-2-pentanone 

(MIBK)

1 ""0.56

" ""µg/l 0.50< 0.50 X75-09-2 Methylene chloride 1 ""0.47

" ""µg/l 0.50< 0.50 X91-20-3 Naphthalene 1 ""0.27

" ""µg/l 0.50< 0.50 X103-65-1 n-Propylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X100-42-5 Styrene 1 ""0.22

" ""µg/l 0.50< 0.50 X630-20-6 1,1,1,2-Tetrachloroethane 1 ""0.44

" ""µg/l 0.50< 0.50 X79-34-5 1,1,2,2-Tetrachloroethane 1 ""0.24

" ""µg/l 0.50< 0.50 X127-18-4 Tetrachloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X108-88-3 Toluene 1 ""0.45

" ""µg/l 0.50< 0.50 X87-61-6 1,2,3-Trichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X120-82-1 1,2,4-Trichlorobenzene 1 ""0.35

" ""µg/l 0.50< 0.50 X71-55-6 1,1,1-Trichloroethane 1 ""0.46

" ""µg/l 0.50< 0.50 X79-00-5 1,1,2-Trichloroethane 1 ""0.38

" ""µg/l 0.50< 0.50 X79-01-6 Trichloroethene 1 ""0.42

" ""µg/l 0.50< 0.50 X75-69-4 Trichlorofluoromethane 

(Freon 11)

1 ""0.37

" ""µg/l 0.50< 0.50 X96-18-4 1,2,3-Trichloropropane 1 ""0.21

" ""µg/l 0.50< 0.50 X95-63-6 1,2,4-Trimethylbenzene 1 ""0.29

" ""µg/l 0.50< 0.50 X108-67-8 1,3,5-Trimethylbenzene 1 ""0.23

" ""µg/l 0.50< 0.50 X75-01-4 Vinyl chloride 1 ""0.36

" ""µg/l 0.50< 0.50 X179601-23-1 m,p-Xylene 1 ""0.50

" ""µg/l 0.50< 0.50 X95-47-6 o-Xylene 1 ""0.22

" ""µg/l 2.00< 2.00109-99-9 Tetrahydrofuran 1 ""1.05

" ""µg/l 0.50< 0.50994-05-8 Tert-amyl methyl ether 1 ""0.38

" ""µg/l 0.50< 0.50637-92-3 Ethyl tert-butyl ether 1 ""0.38

" ""µg/l 0.50< 0.50108-20-3 Di-isopropyl ether 1 ""0.36

" ""µg/l 10.0< 10.075-65-0 Tert-Butanol / butyl 

alcohol

1 ""4.27

Surrogate recoveries:

80-120 % " " ""4-Bromofluorobenzene 91 "460-00-4

80-120 % " " ""Toluene-d8 101 "2037-26-5

80-120 % " " ""1,2-Dichloroethane-d4 106 "17060-07-0

80-120 % " " ""Dibromofluoromethane 102 "1868-53-7

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 12 of 2704-Feb-14 12:44



634 RT 109

Sample Identification
Matrix

23-Jan-14 12:42

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Drinking Water
SB83833-05

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 29-Jan-1429-Jan-14µg/l 0.50< 0.5076-13-1 1,1,2-Trichlorotrifluoroetha

ne (Freon 113)

1 1402182GMA0.47

" ""µg/l 10.0< 10.067-64-1 Acetone 1 ""2.56

" ""µg/l 0.50< 0.50107-13-1 Acrylonitrile 1 ""0.38

" ""µg/l 0.50< 0.50 X71-43-2 Benzene 1 ""0.38

" ""µg/l 0.50< 0.50 X108-86-1 Bromobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X74-97-5 Bromochloromethane 1 ""0.46

" ""µg/l 0.50< 0.50 X75-27-4 Bromodichloromethane 1 ""0.48

" ""µg/l 0.50< 0.50 X75-25-2 Bromoform 1 ""0.44

" ""µg/l 0.50< 0.50 X74-83-9 Bromomethane 1 ""0.49

" ""µg/l 10.0< 10.078-93-3 2-Butanone (MEK) 1 ""0.86

" ""µg/l 0.50< 0.50 X104-51-8 n-Butylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X135-98-8 sec-Butylbenzene 1 ""0.28

" ""µg/l 0.50< 0.50 X98-06-6 tert-Butylbenzene 1 ""0.34

" ""µg/l 0.50< 0.5075-15-0 Carbon disulfide 1 ""0.38

" ""µg/l 0.50< 0.50 X56-23-5 Carbon tetrachloride 1 ""0.48

" ""µg/l 0.50< 0.50 X108-90-7 Chlorobenzene 1 ""0.22

" ""µg/l 0.50< 0.50 X75-00-3 Chloroethane 1 ""0.49

" ""µg/l 0.50< 0.50 X67-66-3 Chloroform 1 ""0.42

" ""µg/l 0.50< 0.50 X74-87-3 Chloromethane 1 ""0.28

" ""µg/l 0.50< 0.50 X95-49-8 2-Chlorotoluene 1 ""0.36

" ""µg/l 0.50< 0.50 X106-43-4 4-Chlorotoluene 1 ""0.26

" ""µg/l 0.50< 0.50 X96-12-8 1,2-Dibromo-3-chloroprop

ane

1 ""0.48

" ""µg/l 0.50< 0.50 X124-48-1 Dibromochloromethane 1 ""0.29

" ""µg/l 0.50< 0.50 X106-93-4 1,2-Dibromoethane (EDB) 1 ""0.33

" ""µg/l 0.50< 0.50 X74-95-3 Dibromomethane 1 ""0.39

" ""µg/l 0.50< 0.50 X95-50-1 1,2-Dichlorobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X541-73-1 1,3-Dichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X106-46-7 1,4-Dichlorobenzene 1 ""0.32

" ""µg/l 0.50< 0.50 X75-71-8 Dichlorodifluoromethane 

(Freon12)

1 ""0.44

" ""µg/l 0.50< 0.50 X75-34-3 1,1-Dichloroethane 1 ""0.36

" ""µg/l 0.50< 0.50 X107-06-2 1,2-Dichloroethane 1 ""0.40

" ""µg/l 0.50< 0.50 X75-35-4 1,1-Dichloroethene 1 ""0.49

" ""µg/l 0.50< 0.50 X156-59-2 cis-1,2-Dichloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X156-60-5 trans-1,2-Dichloroethene 1 ""0.30

" ""µg/l 0.50< 0.50 X78-87-5 1,2-Dichloropropane 1 ""0.41

" ""µg/l 0.50< 0.50 X142-28-9 1,3-Dichloropropane 1 ""0.30

" ""µg/l 0.50< 0.50 X594-20-7 2,2-Dichloropropane 1 ""0.50

" ""µg/l 0.50< 0.50 X563-58-6 1,1-Dichloropropene 1 ""0.45

" ""µg/l 0.50< 0.50 X10061-01-5 cis-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X10061-02-6 trans-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X100-41-4 Ethylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X87-68-3 Hexachlorobutadiene 1 ""0.49

" ""µg/l 10.0< 10.0591-78-6 2-Hexanone (MBK) 1 ""0.40

 This laboratory report is not valid without an authorized signature on the cover page .
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634 RT 109

Sample Identification
Matrix

23-Jan-14 12:42

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Drinking Water
SB83833-05

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 29-Jan-1429-Jan-14µg/l 0.50< 0.50 X98-82-8 Isopropylbenzene 1 1402182GMA0.28

" ""µg/l 0.50< 0.50 X99-87-6 4-Isopropyltoluene 1 ""0.24

" ""µg/l 0.50< 0.50 X1634-04-4 Methyl tert-butyl ether 1 ""0.36

" ""µg/l 10.0< 10.0108-10-1 4-Methyl-2-pentanone 

(MIBK)

1 ""0.56

" ""µg/l 0.50< 0.50 X75-09-2 Methylene chloride 1 ""0.47

" ""µg/l 0.50< 0.50 X91-20-3 Naphthalene 1 ""0.27

" ""µg/l 0.50< 0.50 X103-65-1 n-Propylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X100-42-5 Styrene 1 ""0.22

" ""µg/l 0.50< 0.50 X630-20-6 1,1,1,2-Tetrachloroethane 1 ""0.44

" ""µg/l 0.50< 0.50 X79-34-5 1,1,2,2-Tetrachloroethane 1 ""0.24

" ""µg/l 0.50< 0.50 X127-18-4 Tetrachloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X108-88-3 Toluene 1 ""0.45

" ""µg/l 0.50< 0.50 X87-61-6 1,2,3-Trichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X120-82-1 1,2,4-Trichlorobenzene 1 ""0.35

" ""µg/l 0.50< 0.50 X71-55-6 1,1,1-Trichloroethane 1 ""0.46

" ""µg/l 0.50< 0.50 X79-00-5 1,1,2-Trichloroethane 1 ""0.38

" ""µg/l 0.50< 0.50 X79-01-6 Trichloroethene 1 ""0.42

" ""µg/l 0.50< 0.50 X75-69-4 Trichlorofluoromethane 

(Freon 11)

1 ""0.37

" ""µg/l 0.50< 0.50 X96-18-4 1,2,3-Trichloropropane 1 ""0.21

" ""µg/l 0.50< 0.50 X95-63-6 1,2,4-Trimethylbenzene 1 ""0.29

" ""µg/l 0.50< 0.50 X108-67-8 1,3,5-Trimethylbenzene 1 ""0.23

" ""µg/l 0.50< 0.50 X75-01-4 Vinyl chloride 1 ""0.36

" ""µg/l 0.50< 0.50 X179601-23-1 m,p-Xylene 1 ""0.50

" ""µg/l 0.50< 0.50 X95-47-6 o-Xylene 1 ""0.22

" ""µg/l 2.00< 2.00109-99-9 Tetrahydrofuran 1 ""1.05

" ""µg/l 0.50< 0.50994-05-8 Tert-amyl methyl ether 1 ""0.38

" ""µg/l 0.50< 0.50637-92-3 Ethyl tert-butyl ether 1 ""0.38

" ""µg/l 0.50< 0.50108-20-3 Di-isopropyl ether 1 ""0.36

" ""µg/l 10.0< 10.075-65-0 Tert-Butanol / butyl 

alcohol

1 ""4.27

Surrogate recoveries:

80-120 % " " ""4-Bromofluorobenzene 91 "460-00-4

80-120 % " " ""Toluene-d8 102 "2037-26-5

80-120 % " " ""1,2-Dichloroethane-d4 108 "17060-07-0

80-120 % " " ""Dibromofluoromethane 102 "1868-53-7
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738 RT 109

Sample Identification
Matrix

23-Jan-14 12:14

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Drinking Water
SB83833-06

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 29-Jan-1429-Jan-14µg/l 0.50< 0.5076-13-1 1,1,2-Trichlorotrifluoroetha

ne (Freon 113)

1 1402182GMA0.47

" ""µg/l 10.0< 10.067-64-1 Acetone 1 ""2.56

" ""µg/l 0.50< 0.50107-13-1 Acrylonitrile 1 ""0.38

" ""µg/l 0.50< 0.50 X71-43-2 Benzene 1 ""0.38

" ""µg/l 0.50< 0.50 X108-86-1 Bromobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X74-97-5 Bromochloromethane 1 ""0.46

" ""µg/l 0.50< 0.50 X75-27-4 Bromodichloromethane 1 ""0.48

" ""µg/l 0.50< 0.50 X75-25-2 Bromoform 1 ""0.44

" ""µg/l 0.50< 0.50 X74-83-9 Bromomethane 1 ""0.49

" ""µg/l 10.0< 10.078-93-3 2-Butanone (MEK) 1 ""0.86

" ""µg/l 0.50< 0.50 X104-51-8 n-Butylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X135-98-8 sec-Butylbenzene 1 ""0.28

" ""µg/l 0.50< 0.50 X98-06-6 tert-Butylbenzene 1 ""0.34

" ""µg/l 0.50< 0.5075-15-0 Carbon disulfide 1 ""0.38

" ""µg/l 0.50< 0.50 X56-23-5 Carbon tetrachloride 1 ""0.48

" ""µg/l 0.50< 0.50 X108-90-7 Chlorobenzene 1 ""0.22

" ""µg/l 0.50< 0.50 X75-00-3 Chloroethane 1 ""0.49

" ""µg/l 0.50< 0.50 X67-66-3 Chloroform 1 ""0.42

" ""µg/l 0.50< 0.50 X74-87-3 Chloromethane 1 ""0.28

" ""µg/l 0.50< 0.50 X95-49-8 2-Chlorotoluene 1 ""0.36

" ""µg/l 0.50< 0.50 X106-43-4 4-Chlorotoluene 1 ""0.26

" ""µg/l 0.50< 0.50 X96-12-8 1,2-Dibromo-3-chloroprop

ane

1 ""0.48

" ""µg/l 0.50< 0.50 X124-48-1 Dibromochloromethane 1 ""0.29

" ""µg/l 0.50< 0.50 X106-93-4 1,2-Dibromoethane (EDB) 1 ""0.33

" ""µg/l 0.50< 0.50 X74-95-3 Dibromomethane 1 ""0.39

" ""µg/l 0.50< 0.50 X95-50-1 1,2-Dichlorobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X541-73-1 1,3-Dichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X106-46-7 1,4-Dichlorobenzene 1 ""0.32

" ""µg/l 0.50< 0.50 X75-71-8 Dichlorodifluoromethane 

(Freon12)

1 ""0.44

" ""µg/l 0.50< 0.50 X75-34-3 1,1-Dichloroethane 1 ""0.36

" ""µg/l 0.50< 0.50 X107-06-2 1,2-Dichloroethane 1 ""0.40

" ""µg/l 0.50< 0.50 X75-35-4 1,1-Dichloroethene 1 ""0.49

" ""µg/l 0.50< 0.50 X156-59-2 cis-1,2-Dichloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X156-60-5 trans-1,2-Dichloroethene 1 ""0.30

" ""µg/l 0.50< 0.50 X78-87-5 1,2-Dichloropropane 1 ""0.41

" ""µg/l 0.50< 0.50 X142-28-9 1,3-Dichloropropane 1 ""0.30

" ""µg/l 0.50< 0.50 X594-20-7 2,2-Dichloropropane 1 ""0.50

" ""µg/l 0.50< 0.50 X563-58-6 1,1-Dichloropropene 1 ""0.45

" ""µg/l 0.50< 0.50 X10061-01-5 cis-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X10061-02-6 trans-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X100-41-4 Ethylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X87-68-3 Hexachlorobutadiene 1 ""0.49

" ""µg/l 10.0< 10.0591-78-6 2-Hexanone (MBK) 1 ""0.40
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738 RT 109

Sample Identification
Matrix

23-Jan-14 12:14

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Drinking Water
SB83833-06

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 29-Jan-1429-Jan-14µg/l 0.50< 0.50 X98-82-8 Isopropylbenzene 1 1402182GMA0.28

" ""µg/l 0.50< 0.50 X99-87-6 4-Isopropyltoluene 1 ""0.24

" ""µg/l 0.50< 0.50 X1634-04-4 Methyl tert-butyl ether 1 ""0.36

" ""µg/l 10.0< 10.0108-10-1 4-Methyl-2-pentanone 

(MIBK)

1 ""0.56

" ""µg/l 0.50< 0.50 X75-09-2 Methylene chloride 1 ""0.47

" ""µg/l 0.50< 0.50 X91-20-3 Naphthalene 1 ""0.27

" ""µg/l 0.50< 0.50 X103-65-1 n-Propylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X100-42-5 Styrene 1 ""0.22

" ""µg/l 0.50< 0.50 X630-20-6 1,1,1,2-Tetrachloroethane 1 ""0.44

" ""µg/l 0.50< 0.50 X79-34-5 1,1,2,2-Tetrachloroethane 1 ""0.24

" ""µg/l 0.50< 0.50 X127-18-4 Tetrachloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X108-88-3 Toluene 1 ""0.45

" ""µg/l 0.50< 0.50 X87-61-6 1,2,3-Trichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X120-82-1 1,2,4-Trichlorobenzene 1 ""0.35

" ""µg/l 0.50< 0.50 X71-55-6 1,1,1-Trichloroethane 1 ""0.46

" ""µg/l 0.50< 0.50 X79-00-5 1,1,2-Trichloroethane 1 ""0.38

" ""µg/l 0.50< 0.50 X79-01-6 Trichloroethene 1 ""0.42

" ""µg/l 0.50< 0.50 X75-69-4 Trichlorofluoromethane 

(Freon 11)

1 ""0.37

" ""µg/l 0.50< 0.50 X96-18-4 1,2,3-Trichloropropane 1 ""0.21

" ""µg/l 0.50< 0.50 X95-63-6 1,2,4-Trimethylbenzene 1 ""0.29

" ""µg/l 0.50< 0.50 X108-67-8 1,3,5-Trimethylbenzene 1 ""0.23

" ""µg/l 0.50< 0.50 X75-01-4 Vinyl chloride 1 ""0.36

" ""µg/l 0.50< 0.50 X179601-23-1 m,p-Xylene 1 ""0.50

" ""µg/l 0.50< 0.50 X95-47-6 o-Xylene 1 ""0.22

" ""µg/l 2.00< 2.00109-99-9 Tetrahydrofuran 1 ""1.05

" ""µg/l 0.50< 0.50994-05-8 Tert-amyl methyl ether 1 ""0.38

" ""µg/l 0.50< 0.50637-92-3 Ethyl tert-butyl ether 1 ""0.38

" ""µg/l 0.50< 0.50108-20-3 Di-isopropyl ether 1 ""0.36

" ""µg/l 10.0< 10.075-65-0 Tert-Butanol / butyl 

alcohol

1 ""4.27

Surrogate recoveries:

80-120 % " " ""4-Bromofluorobenzene 92 "460-00-4

80-120 % " " ""Toluene-d8 99 "2037-26-5

80-120 % " " ""1,2-Dichloroethane-d4 105 "17060-07-0

80-120 % " " ""Dibromofluoromethane 103 "1868-53-7
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793 RT 109

Sample Identification
Matrix

23-Jan-14 11:45

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Drinking Water
SB83833-07

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 30-Jan-1429-Jan-14µg/l 0.50< 0.5076-13-1 1,1,2-Trichlorotrifluoroetha

ne (Freon 113)

1 1402183GMA0.47

" ""µg/l 10.0< 10.067-64-1 Acetone 1 ""2.56

" ""µg/l 0.50< 0.50107-13-1 Acrylonitrile 1 ""0.38

" ""µg/l 0.50< 0.50 X71-43-2 Benzene 1 ""0.38

" ""µg/l 0.50< 0.50 X108-86-1 Bromobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X74-97-5 Bromochloromethane 1 ""0.46

" ""µg/l 0.50< 0.50 X75-27-4 Bromodichloromethane 1 ""0.48

" ""µg/l 0.50< 0.50 X75-25-2 Bromoform 1 ""0.44

" ""µg/l 0.50< 0.50 X74-83-9 Bromomethane 1 ""0.49

" ""µg/l 10.0< 10.078-93-3 2-Butanone (MEK) 1 ""0.86

" ""µg/l 0.50< 0.50 X104-51-8 n-Butylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X135-98-8 sec-Butylbenzene 1 ""0.28

" ""µg/l 0.50< 0.50 X98-06-6 tert-Butylbenzene 1 ""0.34

" ""µg/l 0.50< 0.5075-15-0 Carbon disulfide 1 ""0.38

" ""µg/l 0.50< 0.50 X56-23-5 Carbon tetrachloride 1 ""0.48

" ""µg/l 0.50< 0.50 X108-90-7 Chlorobenzene 1 ""0.22

" ""µg/l 0.50< 0.50 X75-00-3 Chloroethane 1 ""0.49

" ""µg/l 0.50< 0.50 X67-66-3 Chloroform 1 ""0.42

" ""µg/l 0.50< 0.50 X74-87-3 Chloromethane 1 ""0.28

" ""µg/l 0.50< 0.50 X95-49-8 2-Chlorotoluene 1 ""0.36

" ""µg/l 0.50< 0.50 X106-43-4 4-Chlorotoluene 1 ""0.26

" ""µg/l 0.50< 0.50 X96-12-8 1,2-Dibromo-3-chloroprop

ane

1 ""0.48

" ""µg/l 0.50< 0.50 X124-48-1 Dibromochloromethane 1 ""0.29

" ""µg/l 0.50< 0.50 X106-93-4 1,2-Dibromoethane (EDB) 1 ""0.33

" ""µg/l 0.50< 0.50 X74-95-3 Dibromomethane 1 ""0.39

" ""µg/l 0.50< 0.50 X95-50-1 1,2-Dichlorobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X541-73-1 1,3-Dichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X106-46-7 1,4-Dichlorobenzene 1 ""0.32

" ""µg/l 0.50< 0.50 X75-71-8 Dichlorodifluoromethane 

(Freon12)

1 ""0.44

" ""µg/l 0.50< 0.50 X75-34-3 1,1-Dichloroethane 1 ""0.36

" ""µg/l 0.50< 0.50 X107-06-2 1,2-Dichloroethane 1 ""0.40

" ""µg/l 0.50< 0.50 X75-35-4 1,1-Dichloroethene 1 ""0.49

" ""µg/l 0.50< 0.50 X156-59-2 cis-1,2-Dichloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X156-60-5 trans-1,2-Dichloroethene 1 ""0.30

" ""µg/l 0.50< 0.50 X78-87-5 1,2-Dichloropropane 1 ""0.41

" ""µg/l 0.50< 0.50 X142-28-9 1,3-Dichloropropane 1 ""0.30

" ""µg/l 0.50< 0.50 X594-20-7 2,2-Dichloropropane 1 ""0.50

" ""µg/l 0.50< 0.50 X563-58-6 1,1-Dichloropropene 1 ""0.45

" ""µg/l 0.50< 0.50 X10061-01-5 cis-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X10061-02-6 trans-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X100-41-4 Ethylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X87-68-3 Hexachlorobutadiene 1 ""0.49

" ""µg/l 10.0< 10.0591-78-6 2-Hexanone (MBK) 1 ""0.40

 This laboratory report is not valid without an authorized signature on the cover page .
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793 RT 109

Sample Identification
Matrix

23-Jan-14 11:45

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Drinking Water
SB83833-07

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 30-Jan-1429-Jan-14µg/l 0.50< 0.50 X98-82-8 Isopropylbenzene 1 1402183GMA0.28

" ""µg/l 0.50< 0.50 X99-87-6 4-Isopropyltoluene 1 ""0.24

" ""µg/l 0.50< 0.50 X1634-04-4 Methyl tert-butyl ether 1 ""0.36

" ""µg/l 10.0< 10.0108-10-1 4-Methyl-2-pentanone 

(MIBK)

1 ""0.56

" ""µg/l 0.50< 0.50 X75-09-2 Methylene chloride 1 ""0.47

" ""µg/l 0.50< 0.50 X91-20-3 Naphthalene 1 ""0.27

" ""µg/l 0.50< 0.50 X103-65-1 n-Propylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X100-42-5 Styrene 1 ""0.22

" ""µg/l 0.50< 0.50 X630-20-6 1,1,1,2-Tetrachloroethane 1 ""0.44

" ""µg/l 0.50< 0.50 X79-34-5 1,1,2,2-Tetrachloroethane 1 ""0.24

" ""µg/l 0.50< 0.50 X127-18-4 Tetrachloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X108-88-3 Toluene 1 ""0.45

" ""µg/l 0.50< 0.50 X87-61-6 1,2,3-Trichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X120-82-1 1,2,4-Trichlorobenzene 1 ""0.35

" ""µg/l 0.50< 0.50 X71-55-6 1,1,1-Trichloroethane 1 ""0.46

" ""µg/l 0.50< 0.50 X79-00-5 1,1,2-Trichloroethane 1 ""0.38

" ""µg/l 0.50< 0.50 X79-01-6 Trichloroethene 1 ""0.42

" ""µg/l 0.50< 0.50 X75-69-4 Trichlorofluoromethane 

(Freon 11)

1 ""0.37

" ""µg/l 0.50< 0.50 X96-18-4 1,2,3-Trichloropropane 1 ""0.21

" ""µg/l 0.50< 0.50 X95-63-6 1,2,4-Trimethylbenzene 1 ""0.29

" ""µg/l 0.50< 0.50 X108-67-8 1,3,5-Trimethylbenzene 1 ""0.23

" ""µg/l 0.50< 0.50 X75-01-4 Vinyl chloride 1 ""0.36

" ""µg/l 0.50< 0.50 X179601-23-1 m,p-Xylene 1 ""0.50

" ""µg/l 0.50< 0.50 X95-47-6 o-Xylene 1 ""0.22

" ""µg/l 2.00< 2.00109-99-9 Tetrahydrofuran 1 ""1.05

" ""µg/l 0.50< 0.50994-05-8 Tert-amyl methyl ether 1 ""0.38

" ""µg/l 0.50< 0.50637-92-3 Ethyl tert-butyl ether 1 ""0.38

" ""µg/l 0.50< 0.50108-20-3 Di-isopropyl ether 1 ""0.36

" ""µg/l 10.0< 10.075-65-0 Tert-Butanol / butyl 

alcohol

1 ""4.27

Surrogate recoveries:

80-120 % " " ""4-Bromofluorobenzene 91 "460-00-4

80-120 % " " ""Toluene-d8 102 "2037-26-5

80-120 % " " ""1,2-Dichloroethane-d4 106 "17060-07-0

80-120 % " " ""Dibromofluoromethane 104 "1868-53-7
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Trip Blank

Sample Identification
Matrix

23-Jan-14 00:00

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Aqueous
SB83833-08

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 30-Jan-1429-Jan-14µg/l 0.50< 0.5076-13-1 1,1,2-Trichlorotrifluoroetha

ne (Freon 113)

1 1402183GMA0.47

" ""µg/l 10.0< 10.067-64-1 Acetone 1 ""2.56

" ""µg/l 0.50< 0.50107-13-1 Acrylonitrile 1 ""0.38

" ""µg/l 0.50< 0.50 X71-43-2 Benzene 1 ""0.38

" ""µg/l 0.50< 0.50 X108-86-1 Bromobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X74-97-5 Bromochloromethane 1 ""0.46

" ""µg/l 0.50< 0.50 X75-27-4 Bromodichloromethane 1 ""0.48

" ""µg/l 0.50< 0.50 X75-25-2 Bromoform 1 ""0.44

" ""µg/l 0.50< 0.50 X74-83-9 Bromomethane 1 ""0.49

" ""µg/l 10.0< 10.078-93-3 2-Butanone (MEK) 1 ""0.86

" ""µg/l 0.50< 0.50 X104-51-8 n-Butylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X135-98-8 sec-Butylbenzene 1 ""0.28

" ""µg/l 0.50< 0.50 X98-06-6 tert-Butylbenzene 1 ""0.34

" ""µg/l 0.50< 0.5075-15-0 Carbon disulfide 1 ""0.38

" ""µg/l 0.50< 0.50 X56-23-5 Carbon tetrachloride 1 ""0.48

" ""µg/l 0.50< 0.50 X108-90-7 Chlorobenzene 1 ""0.22

" ""µg/l 0.50< 0.50 X75-00-3 Chloroethane 1 ""0.49

" ""µg/l 0.50< 0.50 X67-66-3 Chloroform 1 ""0.42

" ""µg/l 0.50< 0.50 X74-87-3 Chloromethane 1 ""0.28

" ""µg/l 0.50< 0.50 X95-49-8 2-Chlorotoluene 1 ""0.36

" ""µg/l 0.50< 0.50 X106-43-4 4-Chlorotoluene 1 ""0.26

" ""µg/l 0.50< 0.50 X96-12-8 1,2-Dibromo-3-chloroprop

ane

1 ""0.48

" ""µg/l 0.50< 0.50 X124-48-1 Dibromochloromethane 1 ""0.29

" ""µg/l 0.50< 0.50 X106-93-4 1,2-Dibromoethane (EDB) 1 ""0.33

" ""µg/l 0.50< 0.50 X74-95-3 Dibromomethane 1 ""0.39

" ""µg/l 0.50< 0.50 X95-50-1 1,2-Dichlorobenzene 1 ""0.24

" ""µg/l 0.50< 0.50 X541-73-1 1,3-Dichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X106-46-7 1,4-Dichlorobenzene 1 ""0.32

" ""µg/l 0.50< 0.50 X75-71-8 Dichlorodifluoromethane 

(Freon12)

1 ""0.44

" ""µg/l 0.50< 0.50 X75-34-3 1,1-Dichloroethane 1 ""0.36

" ""µg/l 0.50< 0.50 X107-06-2 1,2-Dichloroethane 1 ""0.40

" ""µg/l 0.50< 0.50 X75-35-4 1,1-Dichloroethene 1 ""0.49

" ""µg/l 0.50< 0.50 X156-59-2 cis-1,2-Dichloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X156-60-5 trans-1,2-Dichloroethene 1 ""0.30

" ""µg/l 0.50< 0.50 X78-87-5 1,2-Dichloropropane 1 ""0.41

" ""µg/l 0.50< 0.50 X142-28-9 1,3-Dichloropropane 1 ""0.30

" ""µg/l 0.50< 0.50 X594-20-7 2,2-Dichloropropane 1 ""0.50

" ""µg/l 0.50< 0.50 X563-58-6 1,1-Dichloropropene 1 ""0.45

" ""µg/l 0.50< 0.50 X10061-01-5 cis-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X10061-02-6 trans-1,3-Dichloropropene 1 ""0.36

" ""µg/l 0.50< 0.50 X100-41-4 Ethylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X87-68-3 Hexachlorobutadiene 1 ""0.49

" ""µg/l 10.0< 10.0591-78-6 2-Hexanone (MBK) 1 ""0.40

 This laboratory report is not valid without an authorized signature on the cover page .
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Trip Blank

Sample Identification
Matrix

23-Jan-14 00:00

Collection Date/Time Received

24-Jan-14

Client Project #

08-221182.00 Aqueous
SB83833-08

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Volatile Organic Compounds

Purgeable Organic Compounds

EPA 524.2 30-Jan-1429-Jan-14µg/l 0.50< 0.50 X98-82-8 Isopropylbenzene 1 1402183GMA0.28

" ""µg/l 0.50< 0.50 X99-87-6 4-Isopropyltoluene 1 ""0.24

" ""µg/l 0.50< 0.50 X1634-04-4 Methyl tert-butyl ether 1 ""0.36

" ""µg/l 10.0< 10.0108-10-1 4-Methyl-2-pentanone 

(MIBK)

1 ""0.56

" ""µg/l 0.50< 0.50 X75-09-2 Methylene chloride 1 ""0.47

" ""µg/l 0.50< 0.50 X91-20-3 Naphthalene 1 ""0.27

" ""µg/l 0.50< 0.50 X103-65-1 n-Propylbenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X100-42-5 Styrene 1 ""0.22

" ""µg/l 0.50< 0.50 X630-20-6 1,1,1,2-Tetrachloroethane 1 ""0.44

" ""µg/l 0.50< 0.50 X79-34-5 1,1,2,2-Tetrachloroethane 1 ""0.24

" ""µg/l 0.50< 0.50 X127-18-4 Tetrachloroethene 1 ""0.40

" ""µg/l 0.50< 0.50 X108-88-3 Toluene 1 ""0.45

" ""µg/l 0.50< 0.50 X87-61-6 1,2,3-Trichlorobenzene 1 ""0.25

" ""µg/l 0.50< 0.50 X120-82-1 1,2,4-Trichlorobenzene 1 ""0.35

" ""µg/l 0.50< 0.50 X71-55-6 1,1,1-Trichloroethane 1 ""0.46

" ""µg/l 0.50< 0.50 X79-00-5 1,1,2-Trichloroethane 1 ""0.38

" ""µg/l 0.50< 0.50 X79-01-6 Trichloroethene 1 ""0.42

" ""µg/l 0.50< 0.50 X75-69-4 Trichlorofluoromethane 

(Freon 11)

1 ""0.37

" ""µg/l 0.50< 0.50 X96-18-4 1,2,3-Trichloropropane 1 ""0.21

" ""µg/l 0.50< 0.50 X95-63-6 1,2,4-Trimethylbenzene 1 ""0.29

" ""µg/l 0.50< 0.50 X108-67-8 1,3,5-Trimethylbenzene 1 ""0.23

" ""µg/l 0.50< 0.50 X75-01-4 Vinyl chloride 1 ""0.36

" ""µg/l 0.50< 0.50 X179601-23-1 m,p-Xylene 1 ""0.50

" ""µg/l 0.50< 0.50 X95-47-6 o-Xylene 1 ""0.22

" ""µg/l 2.00< 2.00109-99-9 Tetrahydrofuran 1 ""1.05

" ""µg/l 0.50< 0.50994-05-8 Tert-amyl methyl ether 1 ""0.38

" ""µg/l 0.50< 0.50637-92-3 Ethyl tert-butyl ether 1 ""0.38

" ""µg/l 0.50< 0.50108-20-3 Di-isopropyl ether 1 ""0.36

" ""µg/l 10.0< 10.075-65-0 Tert-Butanol / butyl 

alcohol

1 ""4.27

Surrogate recoveries:

80-120 % " " ""4-Bromofluorobenzene 92 "460-00-4

80-120 % " " ""Toluene-d8 105 "2037-26-5

80-120 % " " ""1,2-Dichloroethane-d4 110 "17060-07-0

80-120 % " " ""Dibromofluoromethane 104 "1868-53-7
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1402182 - SW846 5030 Water MS

Blank (1402182-BLK1) Prepared & Analyzed: 29-Jan-14

µg/l< 0.501,1,2-Trichlorotrifluoroethane (Freon 113) 0.50

µg/l< 10.0Acetone 10.0

µg/l< 0.50Acrylonitrile 0.50

µg/l< 0.50Benzene 0.50

µg/l< 0.50Bromobenzene 0.50

µg/l< 0.50Bromochloromethane 0.50

µg/l< 0.50Bromodichloromethane 0.50

µg/l< 0.50Bromoform 0.50

µg/l< 0.50Bromomethane 0.50

µg/l< 10.02-Butanone (MEK) 10.0

µg/l< 0.50n-Butylbenzene 0.50

µg/l< 0.50sec-Butylbenzene 0.50

µg/l< 0.50tert-Butylbenzene 0.50

µg/l< 0.50Carbon disulfide 0.50

µg/l< 0.50Carbon tetrachloride 0.50

µg/l< 0.50Chlorobenzene 0.50

µg/l< 0.50Chloroethane 0.50

µg/l< 0.50Chloroform 0.50

µg/l< 0.50Chloromethane 0.50

µg/l< 0.502-Chlorotoluene 0.50

µg/l< 0.504-Chlorotoluene 0.50

µg/l< 0.501,2-Dibromo-3-chloropropane 0.50

µg/l< 0.50Dibromochloromethane 0.50

µg/l< 0.501,2-Dibromoethane (EDB) 0.50

µg/l< 0.50Dibromomethane 0.50

µg/l< 0.501,2-Dichlorobenzene 0.50

µg/l< 0.501,3-Dichlorobenzene 0.50

µg/l< 0.501,4-Dichlorobenzene 0.50

µg/l< 0.50Dichlorodifluoromethane (Freon12) 0.50

µg/l< 0.501,1-Dichloroethane 0.50

µg/l< 0.501,2-Dichloroethane 0.50

µg/l< 0.501,1-Dichloroethene 0.50

µg/l< 0.50cis-1,2-Dichloroethene 0.50

µg/l< 0.50trans-1,2-Dichloroethene 0.50

µg/l< 0.501,2-Dichloropropane 0.50

µg/l< 0.501,3-Dichloropropane 0.50

µg/l< 0.502,2-Dichloropropane 0.50

µg/l< 0.501,1-Dichloropropene 0.50

µg/l< 0.50cis-1,3-Dichloropropene 0.50

µg/l< 0.50trans-1,3-Dichloropropene 0.50

µg/l< 0.50Ethylbenzene 0.50

µg/l< 0.50Hexachlorobutadiene 0.50

µg/l< 10.02-Hexanone (MBK) 10.0

µg/l< 0.50Isopropylbenzene 0.50

µg/l< 0.504-Isopropyltoluene 0.50

µg/l< 0.50Methyl tert-butyl ether 0.50

µg/l< 10.04-Methyl-2-pentanone (MIBK) 10.0

µg/l< 0.50Methylene chloride 0.50

µg/l< 0.50Naphthalene 0.50

µg/l< 0.50n-Propylbenzene 0.50

µg/l< 0.50Styrene 0.50

µg/l< 0.501,1,1,2-Tetrachloroethane 0.50
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1402182 - SW846 5030 Water MS

Blank (1402182-BLK1) Prepared & Analyzed: 29-Jan-14

µg/l< 0.501,1,2,2-Tetrachloroethane 0.50

µg/l< 0.50Tetrachloroethene 0.50

µg/l< 0.50Toluene 0.50

µg/l< 0.501,2,3-Trichlorobenzene 0.50

µg/l< 0.501,2,4-Trichlorobenzene 0.50

µg/l< 0.501,1,1-Trichloroethane 0.50

µg/l< 0.501,1,2-Trichloroethane 0.50

µg/l< 0.50Trichloroethene 0.50

µg/l< 0.50Trichlorofluoromethane (Freon 11) 0.50

µg/l< 0.501,2,3-Trichloropropane 0.50

µg/l< 0.501,2,4-Trimethylbenzene 0.50

µg/l< 0.501,3,5-Trimethylbenzene 0.50

µg/l< 0.50Vinyl chloride 0.50

µg/l< 0.50m,p-Xylene 0.50

µg/l< 0.50o-Xylene 0.50

µg/l< 2.00Tetrahydrofuran 2.00

µg/l< 0.50Tert-amyl methyl ether 0.50

µg/l< 0.50Ethyl tert-butyl ether 0.50

µg/l< 0.50Di-isopropyl ether 0.50

µg/l< 10.0Tert-Butanol / butyl alcohol 10.0

50.0 80-120Surrogate: 4-Bromofluorobenzene 46.0 µg/l 92

50.0 80-120Surrogate: Toluene-d8 51.4 µg/l 103

50.0 80-120Surrogate: 1,2-Dichloroethane-d4 54.2 µg/l 108

50.0 80-120Surrogate: Dibromofluoromethane 53.4 µg/l 107

LCS (1402182-BS1) Prepared & Analyzed: 29-Jan-14

20.0 80-120µg/l20.3 1011,1,2-Trichlorotrifluoroethane (Freon 113)

20.0 70-130µg/l21.7 108Acetone

20.0 70-130µg/l19.3 96Acrylonitrile

20.0 80-120µg/l21.6 108Benzene

20.0 80-120µg/l20.4 102Bromobenzene

20.0 80-120µg/l21.3 107Bromochloromethane

20.0 80-120µg/l20.9 104Bromodichloromethane

20.0 80-120µg/l19.4 97Bromoform

20.0 80-120µg/lQC214.8 74Bromomethane

20.0 70-130µg/l21.4 1072-Butanone (MEK)

20.0 80-120µg/l20.4 102n-Butylbenzene

20.0 80-120µg/l20.2 101sec-Butylbenzene

20.0 80-120µg/l20.7 104tert-Butylbenzene

20.0 70-130µg/l20.6 103Carbon disulfide

20.0 80-120µg/l22.6 113Carbon tetrachloride

20.0 80-120µg/l19.3 96Chlorobenzene

20.0 80-120µg/l20.8 104Chloroethane

20.0 80-120µg/l21.6 108Chloroform

20.0 80-120µg/lQC215.0 75Chloromethane

20.0 80-120µg/l21.8 1092-Chlorotoluene

20.0 80-120µg/l21.2 1064-Chlorotoluene

20.0 80-120µg/l19.4 971,2-Dibromo-3-chloropropane

20.0 80-120µg/l21.0 105Dibromochloromethane

20.0 80-120µg/l21.1 1051,2-Dibromoethane (EDB)

20.0 80-120µg/l21.2 106Dibromomethane

20.0 80-120µg/l20.3 1011,2-Dichlorobenzene
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1402182 - SW846 5030 Water MS

LCS (1402182-BS1) Prepared & Analyzed: 29-Jan-14

20.0 80-120µg/l21.4 1071,3-Dichlorobenzene

20.0 80-120µg/l19.0 951,4-Dichlorobenzene

20.0 80-120µg/l16.9 85Dichlorodifluoromethane (Freon12)

20.0 80-120µg/l20.2 1011,1-Dichloroethane

20.0 80-120µg/l20.4 1021,2-Dichloroethane

20.0 80-120µg/l20.0 1001,1-Dichloroethene

20.0 80-120µg/l20.6 103cis-1,2-Dichloroethene

20.0 80-120µg/l19.4 97trans-1,2-Dichloroethene

20.0 80-120µg/l20.1 1001,2-Dichloropropane

20.0 80-120µg/l20.7 1031,3-Dichloropropane

20.0 80-120µg/l21.2 1062,2-Dichloropropane

20.0 80-120µg/l21.6 1081,1-Dichloropropene

20.0 80-120µg/l21.0 105cis-1,3-Dichloropropene

20.0 80-120µg/l20.4 102trans-1,3-Dichloropropene

20.0 80-120µg/l21.8 109Ethylbenzene

20.0 80-120µg/l19.9 100Hexachlorobutadiene

20.0 70-130µg/l23.0 1152-Hexanone (MBK)

20.0 80-120µg/l21.1 106Isopropylbenzene

20.0 80-120µg/l20.6 1034-Isopropyltoluene

20.0 80-120µg/l17.2 86Methyl tert-butyl ether

20.0 70-130µg/l19.6 984-Methyl-2-pentanone (MIBK)

20.0 80-120µg/l21.1 105Methylene chloride

20.0 80-120µg/l20.0 100Naphthalene

20.0 80-120µg/l20.5 103n-Propylbenzene

20.0 80-120µg/l19.7 99Styrene

20.0 80-120µg/l20.5 1031,1,1,2-Tetrachloroethane

20.0 80-120µg/l19.9 1001,1,2,2-Tetrachloroethane

20.0 80-120µg/l21.2 106Tetrachloroethene

20.0 80-120µg/l20.7 104Toluene

20.0 80-120µg/l20.9 1051,2,3-Trichlorobenzene

20.0 80-120µg/l20.4 1021,2,4-Trichlorobenzene

20.0 80-120µg/l21.4 1071,1,1-Trichloroethane

20.0 80-120µg/l21.8 1091,1,2-Trichloroethane

20.0 80-120µg/l20.8 104Trichloroethene

20.0 80-120µg/l20.7 104Trichlorofluoromethane (Freon 11)

20.0 80-120µg/l20.3 1011,2,3-Trichloropropane

20.0 80-120µg/l20.4 1021,2,4-Trimethylbenzene

20.0 80-120µg/l20.6 1031,3,5-Trimethylbenzene

20.0 80-120µg/l20.1 100Vinyl chloride

40.0 80-120µg/l45.8 114m,p-Xylene

20.0 80-120µg/l22.7 113o-Xylene

20.0 70-130µg/l22.1 111Tetrahydrofuran

20.0 70-130µg/l19.8 99Tert-amyl methyl ether

20.0 70-130µg/l17.9 89Ethyl tert-butyl ether

20.0 70-130µg/l20.1 101Di-isopropyl ether

200 70-130µg/l180 90Tert-Butanol / butyl alcohol

50.0 80-120Surrogate: 4-Bromofluorobenzene 52.2 µg/l 104

50.0 80-120Surrogate: Toluene-d8 51.3 µg/l 103

50.0 80-120Surrogate: 1,2-Dichloroethane-d4 50.4 µg/l 101

50.0 80-120Surrogate: Dibromofluoromethane 51.1 µg/l 102

Batch 1402183 - SW846 5030 Water MS
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1402183 - SW846 5030 Water MS

Blank (1402183-BLK1) Prepared & Analyzed: 29-Jan-14

µg/l< 0.501,1,2-Trichlorotrifluoroethane (Freon 113) 0.50

µg/l< 10.0Acetone 10.0

µg/l< 0.50Acrylonitrile 0.50

µg/l< 0.50Benzene 0.50

µg/l< 0.50Bromobenzene 0.50

µg/l< 0.50Bromochloromethane 0.50

µg/l< 0.50Bromodichloromethane 0.50

µg/l< 0.50Bromoform 0.50

µg/l< 0.50Bromomethane 0.50

µg/l< 10.02-Butanone (MEK) 10.0

µg/l< 0.50n-Butylbenzene 0.50

µg/l< 0.50sec-Butylbenzene 0.50

µg/l< 0.50tert-Butylbenzene 0.50

µg/l< 0.50Carbon disulfide 0.50

µg/l< 0.50Carbon tetrachloride 0.50

µg/l< 0.50Chlorobenzene 0.50

µg/l< 0.50Chloroethane 0.50

µg/l< 0.50Chloroform 0.50

µg/l< 0.50Chloromethane 0.50

µg/l< 0.502-Chlorotoluene 0.50

µg/l< 0.504-Chlorotoluene 0.50

µg/l< 0.501,2-Dibromo-3-chloropropane 0.50

µg/l< 0.50Dibromochloromethane 0.50

µg/l< 0.501,2-Dibromoethane (EDB) 0.50

µg/l< 0.50Dibromomethane 0.50

µg/l< 0.501,2-Dichlorobenzene 0.50

µg/l< 0.501,3-Dichlorobenzene 0.50

µg/l< 0.501,4-Dichlorobenzene 0.50

µg/l< 0.50Dichlorodifluoromethane (Freon12) 0.50

µg/l< 0.501,1-Dichloroethane 0.50

µg/l< 0.501,2-Dichloroethane 0.50

µg/l< 0.501,1-Dichloroethene 0.50

µg/l< 0.50cis-1,2-Dichloroethene 0.50

µg/l< 0.50trans-1,2-Dichloroethene 0.50

µg/l< 0.501,2-Dichloropropane 0.50

µg/l< 0.501,3-Dichloropropane 0.50

µg/l< 0.502,2-Dichloropropane 0.50

µg/l< 0.501,1-Dichloropropene 0.50

µg/l< 0.50cis-1,3-Dichloropropene 0.50

µg/l< 0.50trans-1,3-Dichloropropene 0.50

µg/l< 0.50Ethylbenzene 0.50

µg/l< 0.50Hexachlorobutadiene 0.50

µg/l< 10.02-Hexanone (MBK) 10.0

µg/l< 0.50Isopropylbenzene 0.50

µg/l< 0.504-Isopropyltoluene 0.50

µg/l< 0.50Methyl tert-butyl ether 0.50

µg/l< 10.04-Methyl-2-pentanone (MIBK) 10.0

µg/l< 0.50Methylene chloride 0.50

µg/l< 0.50Naphthalene 0.50

µg/l< 0.50n-Propylbenzene 0.50

µg/l< 0.50Styrene 0.50

µg/l< 0.501,1,1,2-Tetrachloroethane 0.50
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1402183 - SW846 5030 Water MS

Blank (1402183-BLK1) Prepared & Analyzed: 29-Jan-14

µg/l< 0.501,1,2,2-Tetrachloroethane 0.50

µg/l< 0.50Tetrachloroethene 0.50

µg/l< 0.50Toluene 0.50

µg/l< 0.501,2,3-Trichlorobenzene 0.50

µg/l< 0.501,2,4-Trichlorobenzene 0.50

µg/l< 0.501,1,1-Trichloroethane 0.50

µg/l< 0.501,1,2-Trichloroethane 0.50

µg/l< 0.50Trichloroethene 0.50

µg/l< 0.50Trichlorofluoromethane (Freon 11) 0.50

µg/l< 0.501,2,3-Trichloropropane 0.50

µg/l< 0.501,2,4-Trimethylbenzene 0.50

µg/l< 0.501,3,5-Trimethylbenzene 0.50

µg/l< 0.50Vinyl chloride 0.50

µg/l< 0.50m,p-Xylene 0.50

µg/l< 0.50o-Xylene 0.50

µg/l< 2.00Tetrahydrofuran 2.00

µg/l< 0.50Tert-amyl methyl ether 0.50

µg/l< 0.50Ethyl tert-butyl ether 0.50

µg/l< 0.50Di-isopropyl ether 0.50

µg/l< 10.0Tert-Butanol / butyl alcohol 10.0

50.0 80-120Surrogate: 4-Bromofluorobenzene 46.0 µg/l 92

50.0 80-120Surrogate: Toluene-d8 52.0 µg/l 104

50.0 80-120Surrogate: 1,2-Dichloroethane-d4 54.3 µg/l 109

50.0 80-120Surrogate: Dibromofluoromethane 52.1 µg/l 104

LCS (1402183-BS1) Prepared & Analyzed: 29-Jan-14

20.0 80-120µg/l19.7 981,1,2-Trichlorotrifluoroethane (Freon 113)

20.0 70-130µg/l23.2 116Acetone

20.0 70-130µg/l19.4 97Acrylonitrile

20.0 80-120µg/l22.1 111Benzene

20.0 80-120µg/l19.9 100Bromobenzene

20.0 80-120µg/l21.3 107Bromochloromethane

20.0 80-120µg/l21.7 108Bromodichloromethane

20.0 80-120µg/l19.6 98Bromoform

20.0 80-120µg/lQC214.4 72Bromomethane

20.0 70-130µg/l23.8 1192-Butanone (MEK)

20.0 80-120µg/l18.8 94n-Butylbenzene

20.0 80-120µg/l19.5 97sec-Butylbenzene

20.0 80-120µg/l19.4 97tert-Butylbenzene

20.0 70-130µg/l21.0 105Carbon disulfide

20.0 80-120µg/l21.6 108Carbon tetrachloride

20.0 80-120µg/l19.0 95Chlorobenzene

20.0 80-120µg/l20.0 100Chloroethane

20.0 80-120µg/l20.9 104Chloroform

20.0 80-120µg/l16.2 81Chloromethane

20.0 80-120µg/l21.1 1052-Chlorotoluene

20.0 80-120µg/l20.7 1034-Chlorotoluene

20.0 80-120µg/l20.3 1021,2-Dibromo-3-chloropropane

20.0 80-120µg/l21.6 108Dibromochloromethane

20.0 80-120µg/l22.8 1141,2-Dibromoethane (EDB)

20.0 80-120µg/l20.9 104Dibromomethane

20.0 80-120µg/l20.1 1001,2-Dichlorobenzene
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1402183 - SW846 5030 Water MS

LCS (1402183-BS1) Prepared & Analyzed: 29-Jan-14

20.0 80-120µg/l20.2 1011,3-Dichlorobenzene

20.0 80-120µg/l18.2 911,4-Dichlorobenzene

20.0 80-120µg/l17.2 86Dichlorodifluoromethane (Freon12)

20.0 80-120µg/l20.0 1001,1-Dichloroethane

20.0 80-120µg/l20.7 1041,2-Dichloroethane

20.0 80-120µg/l20.3 1021,1-Dichloroethene

20.0 80-120µg/l20.5 103cis-1,2-Dichloroethene

20.0 80-120µg/l19.6 98trans-1,2-Dichloroethene

20.0 80-120µg/l21.2 1061,2-Dichloropropane

20.0 80-120µg/l21.4 1071,3-Dichloropropane

20.0 80-120µg/l16.5 832,2-Dichloropropane

20.0 80-120µg/l20.9 1041,1-Dichloropropene

20.0 80-120µg/l20.6 103cis-1,3-Dichloropropene

20.0 80-120µg/l20.0 100trans-1,3-Dichloropropene

20.0 80-120µg/l20.9 104Ethylbenzene

20.0 80-120µg/l18.3 91Hexachlorobutadiene

20.0 70-130µg/l23.1 1152-Hexanone (MBK)

20.0 80-120µg/l20.5 102Isopropylbenzene

20.0 80-120µg/l19.7 984-Isopropyltoluene

20.0 80-120µg/l16.6 83Methyl tert-butyl ether

20.0 70-130µg/l22.9 1144-Methyl-2-pentanone (MIBK)

20.0 80-120µg/l20.8 104Methylene chloride

20.0 80-120µg/l20.7 104Naphthalene

20.0 80-120µg/l19.6 98n-Propylbenzene

20.0 80-120µg/l19.9 99Styrene

20.0 80-120µg/l20.4 1021,1,1,2-Tetrachloroethane

20.0 80-120µg/l19.8 991,1,2,2-Tetrachloroethane

20.0 80-120µg/l21.2 106Tetrachloroethene

20.0 80-120µg/l21.7 108Toluene

20.0 80-120µg/l20.9 1041,2,3-Trichlorobenzene

20.0 80-120µg/l20.8 1041,2,4-Trichlorobenzene

20.0 80-120µg/l20.6 1031,1,1-Trichloroethane

20.0 80-120µg/l22.0 1101,1,2-Trichloroethane

20.0 80-120µg/l20.5 103Trichloroethene

20.0 80-120µg/l19.6 98Trichlorofluoromethane (Freon 11)

20.0 80-120µg/l20.7 1041,2,3-Trichloropropane

20.0 80-120µg/l19.5 981,2,4-Trimethylbenzene

20.0 80-120µg/l19.3 971,3,5-Trimethylbenzene

20.0 80-120µg/l19.9 100Vinyl chloride

40.0 80-120µg/l43.6 109m,p-Xylene

20.0 80-120µg/l21.6 108o-Xylene

20.0 70-130µg/l20.9 104Tetrahydrofuran

20.0 70-130µg/l20.4 102Tert-amyl methyl ether

20.0 70-130µg/l17.6 88Ethyl tert-butyl ether

20.0 70-130µg/l20.2 101Di-isopropyl ether

200 70-130µg/l164 82Tert-Butanol / butyl alcohol

50.0 80-120Surrogate: 4-Bromofluorobenzene 52.1 µg/l 104

50.0 80-120Surrogate: Toluene-d8 52.1 µg/l 104

50.0 80-120Surrogate: 1,2-Dichloroethane-d4 50.6 µg/l 101

50.0 80-120Surrogate: Dibromofluoromethane 51.0 µg/l 102
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Notes and Definitions

Analyte out of acceptance range in QC spike but no reportable concentration present in sample.QC2

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

Not ReportedNR

Laboratory Control Sample (LCS):  A known matrix spiked with compound(s) representative of the target analytes, which is used to 

document laboratory performance.

Matrix Duplicate:  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike:  An aliquot of a sample spiked with a known concentration of target analyte(s).  The spiking occurs prior to sample 

preparation and analysis.  A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank:  An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 

processing.  The method blank should be carried through the complete sample preparation and analytical procedure.  The method blank 

is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL):  The minimum concentration of a substance that can be measured and reported with 99% confidence 

that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type containing the 

analyte.

Reportable Detection Limit (RDL):  The lowest concentration that can be reliably achieved within specified limits of precision and 

accuracy during routine laboratory operating conditions.  For many analytes the RDL analyte concentration is selected as the lowest 

non-zero standard in the calibration curve.  While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.  Sample 

RDLs are highly matrix-dependent.

Surrogate:  An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples.  These compounds are spiked into all blanks, standards, and 

samples prior to analysis.  Percent recoveries are calculated for each surrogate.

Continuing Calibration Verification:  The calibration relationship established during the initial calibration must be verified at periodic 

intervals.  Concentrations, intervals, and criteria are method specific.

Validated by:

Nicole Leja
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